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%; REPL TO

ATTENJTIC OF.

NEDED-E

JUL 2 5 1980
Honorable Ella T. Grasso
Governor of the State of Connecticut
State Capitol
Hartford, Connecticut 06115

Dear Governor Grasso:

Inclosed is a copy of the Grupes Reservoir Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection
of Non-Federal Dams. The report is based upon a visual inspection, a
review of past performance, and a preliminary hydrological analysis.
A brief assessment is included at the beginning of the report.

The preliminary hydrologic analysis has indicated that the spillway
- *capacity for the Grupes Reservoir Dam would likely be exceeded by

- :floods greater than 18 percent of the Probable Maximum Flood (PMF),
the test flood for spillway adequacy. Our screening criteria
specifies that a dam of this class which does not have sufficient
spillway capacity to discharge fifty percent of the PMF, should be
adjudged as having a seriously inadequate spillway and the dam
assessed as unsafe, non-emergency, until more detailed studies prove
otherwise or corrective measures are completed.

The term "unsafe" applied to a dam because of an Inadequate spillway
4 does not indicate the same degree of emergency as that term would if

applied because of structural deficiency. It does indicate, however,
that a severe storm may cause overtopping and possible failure of the
dam, with significant damage and potential loss of life downstream.

It is recommended that within twelve months from the date of this
report the owner of the dam engage the services of a professional or
consulting engineer to determine by more sophisticated methods and
procedures the magnitude of the spillway deficiency. Based on this
determination, appropriate remedial mitigating measures should be
designed and completed within 24 months of this date of notification.
In the interim a detailed emergency operation plan and warning system
should be promptly developed. During periods of unusually heavy
precipitation, round-the-clock surveillance should be provided.
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in NEDED-E
Honorable Ella T. Grasso

I have approved the report and support the findings and recommenda-
tions described in Section 7, with qualifications as noted above. I

- request that you keep me informed of the actions taken to implement
these recommendations since this follow-up is an important part of the

non-Federal Dam Inspection Program.

* iA copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of Connect-
icut. This report has also been furnished to the owner of the

project, Mr. Richard Kelly, First District Water Department, 3 Belden

4. Avenue, Norwalk, Connecticut.

% - Copies of this report will be made available to the public, upon
request to this office, under the Freedom of Information Act, thirty

days from the date of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Protection for the cooperation extended in carrying out

-- this program.

Sincerely,

Acession" FOr MAX B. SCHEIDER
Aceso "" Colonel, Corps of Engineers
NTIS GRA&I Division Engineer
DTIC TAB 9
Unannounced 0
Justificatio
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BRIEF ASSESSMENT

* PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: GRUPES RESERVOIR DAM
Inventory Number: CT 00057
State Located: CONNECTICUT
County Located: FAIRFIELD
Town Located: NEW CANAAN
Stream: SILVERMINE RIVER
Owner: NORWALK WATER DEPARTMENT, FIRST DISTRICT
Date of Inspection: NOVEMBER 5, 1979
Inspection Team: PETER M. HEYNEN, P.E.

MIRON PETROVSKY
HECTOR MORENO, P.E. S
JAY COSTELLO

The dam, built in 1871, is a 225 foot long stone and mortar
masonry gravity dam used for water supply. The top is 5.7 feet wide
with a 7 foot wide coping. The top of the coping is at elevation
298.9, which is 27+ feet above the streambed of the Silvermine
River. There are two spillways; a main spillway section at the left
end of the dam and an auxiliary spillway approximately 40 feet
upstream from the right end of the dam (See Sheet B-i). The main
spillway is a 48.9 foot long broad-crested weir spanned by an
access bridge which allows 6+ feet of clearance between the S
spillway crest and the low chord of the bridge. The auxiliary
spillway is approximately 60 feet long at the crest and is an
unlined channel cut around the right side of the dam. The two
outlets are 24 inch and 16 inch cast iron pipes. The 24 inch pipe
is located at the left end of the dam and serves as a low-level
outlet or a supply line. The 16 inch pipe is located at the right
end of the dam and is used as an emergency supply line.

-P Based upon-the visual inspection at the site and past perfor-

mance, the dam is judged to be in fair condition. The masonry of
the dam and training walls appears to be in fair condition. There
are areas requiring maintenance and monitoring such as cracks in
the mortar joints of the masonry in the dam and spillway walls and
seepage at the right end and central portion of the dam.

In accordance with Corps of Engineers Guidelines for size
(Small) and hazard (high) classication for the dam, the range of
test floods to be considered is one-half the Probable Maximum Flood I
(hPMF) to the Probable Maximum Flood (PMF). At the PMF (test flood
elevation 301.0), peak inflow to the reservoir is 16,300 cubic feet
per second (cfs) and the peak outflow is 16,000 cfs with the dam

,74 overtopped 2.1 feet and flow over a low area in the service road.
The spillway capacity with the reservoir level to the top of the dam
is 2900 cfs, which is equivalent to 18% of the PMF outflow. The
spillway capacity does not include flow over the low area in the
service road.
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It is recommended that the owner retain the services of a
-p."' registered professional engineer to perform a more detailed hy-

draulic/hydrologic analysis to assess the overflow section at the
service road as an auxiliary spillway. Other recommendations are
to repair seepage through the masonry at the right end of the dam S

and through the upstream valve chambers, repair masonry walls at
the spillway discharge channel and to check the outlet pipes for
possible seepage.

4' The above recommendations and further remedial measures which
are discussed in Section 7, should be instituted within one (1) 0
year of the owner's receipt of this report.

-..

P•ter W Heyneq, P.E. ] .
Project Manager . ' -
Cahn Engineers, Inc. .

E-".i, B . V..-.-,Jr1.i, 14d
""" : :", /

Senior Vice President -..
~ ~~ ~~~Cahn Engineers, Inc. + + ,+..+. :-,
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This Phase I Inspection Report on Grupes Reservoir Dam
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recomended Guidelines for Safety Inspection of
Dams, and with good engineering judgment and practice, and is hereby
submitted for approval.

644

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

RICHARD DI NO, MEMBER
*, Water Control Branch

Engineering Division

'.I,-.,

ARAMAST MAHTESIAN, CHAIRMAN

Geotechnical Enqineering Branch
Engineering Division

o 
.. .

"'"" E~~~PPN VAL IRS POMI ND, D' : -

Chief, lgIneering Division
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PREFACE

'4-.. ..

This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dams, for Phase I 0

. Investigations. Copies of these guidelines may be obtained from
" the Office of Chief of Engineers, Washington, D.C. 20314. The
. purpose of a Phase I Investigation is to identify expeditiously

those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon
available data and visual inspection. Detailed investigation, and oO
analyses involving topographic mapping, subsurface investigations,

• . testing, and detailed computational evaluations are beyond the
'- scope of a Phase I Investigation; however, the investigation is

intended to identify any need for such studies.

In reviewing this report, it should be realized that the O
*- reported condition of the dam is based on observations of field

conditions at the time of inspection along with data available to
the inspection team. In cases where the reservoir was lowered or
drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might otherwise O
be detectable if inspected under the normal operating environment
of the structure.

It is important to note that the condition of a dam depends on -
-" numerous and constantly changing internal and external conditions,

and is evolutionary in nature. It would be incorrect to assume that S
the present condition of the dam would necessarily represent the
condition of the dam at some point in the future. Only through

*. continued care and inspection can there be any chance that unsafe
conditions will be detected.

Phase I inspections are not intended to provide detailed 'O
hydrologic and hydraulic analyses. In accordance with the esta-
blished Guidelines, the Spillway Test Flood is based on the esti-
mated "Probable Maximum Flood" for the region (greatest reasonably
possible storm runoff), or fractions there of. Because of the
magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as

neccessarily posing a highly inadequate condition. The test flood
provides a measure of relative spillway capacity and serves as an
aid in determining the need for more detailed hydrologic and

.- hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.

The Phase I Investigation does not include an assessment of the
need for fences, gates, no-trespassing signs, repairs to existing
fences and railings and other items which may be needed to minimize
trespass and provide greater security for the facility and safety
to the public. An evaluation of the project for compliance with
OSHA rules and regulations is also excluded. O

.i
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PHASE I INSPECTION REPORT

GRUPES RESERVOIR DAM

SECTION I - PROJECT INFORMATION
0

1.1 GENERAL

a. Authority - Public Law 92-367, August 8, 1972, authorized
the Secretary of the Army, through the Corps of Engineers, to
initiate a National Program of Dam Inspection throughout the United -.0
States. The New England Division of the Corps of Engineers has been
assigned the responsibility of supervising the inspection of dams
within the New England Region. Cahn Engineers, Inc. has been
retained by the New England Division to inspect and report on
selected dams in the State of Connecticut. Authorization and
notice to proceed were issued to Cahn Engineers, Inc. under a
letter of October 15, 1979 from William E. Hodgson, Jr. Colonel,
Corps of Engineers. Contract No. DACW 33-79-C-0059 has been
assigned by the Corps of Engineers for this work.

b. Purpose of Inspection Program - The purposes of the program
are to:

1. Perform technical inspection and evaluation of non-federal
dams to identify conditions requiring correction in a
timely manner by non-federal interests.

2. Encourage and prepare the States to quickly initiate 0
effective dam inspection programs for non-federal dam.

..... 3. To update, verify and complete the National Inventory of
Dams.

c. Scope of Inspection Program - The scope of this Phase I

inspection report includes:

1. Gathering, reviewing and presenting all available data as
can be obtained from the owners, previous owners, the state
and other associated parties.

2. A field inspection of the facility detailing the visual
condition of the dam, embankments and appurtenant struc-
tures.

"- 3. Computations concerning the hydraulics and hydrology of the

facility and its relationship to the calculated flood
through the existing spillway.

4. An assessment of the condition of the facility and cor-
rective measures required.

It should be noted that this report does not pass judgement on 40'9

the safety or stability of the dam other than on a visual basis.
The inspection is to identify those features of the dam which need .-.

corrective action and/or further study.

...
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1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on the Silvermine River in a
rural area of the town of New Canaan, County of Fairfield, State of
Connecticut. The dam is shown on the orwalk North USGS Quadrangl8
Map having coordinates latitude N 41 11.3' and longitude W 73

29.3'.

b. Description of Dam and Appurtenances - The dam is a stone
and mortar masonry gravity dam, which is 225 feet long and has a

_I typical width of 5.7 feet at the top with a 7 foot wide stone
masonry coping. The upstream slope is vertical to about 5 feet
below the crest. At this point there is an earth fill which slopes
out from the lining at an inclination of 2.5+ horizontal to 1+
vertical. The downstream slope is a 20 foot high vertical stone and

- - mortar masonry face. Both the upstream and downstream slopes are
stepped, making the dam 18 feet wide at the base (See Sheet B-l).

- The top of the dam is at elevation 298.9, which is 27 feet above the
Silvermine River and 5.2 feet above the main spillway crest.

The main spillway is a 48.9 foot long and 9.3 foot wide
broad-crested masonry weir, located at the left end of the dam. A

* bridge across the spillway and 6 feet above the weir crest, allows
access to the dam from the left abutment. There are stone and
mortar masonry walls at either side of the main spillway discharge
channel. The left wall is in two sections; the first is 23+ feet
high and 25+ feet long and the second abuts the first, slants in
toward the spillway channel and is 54+ feet long (See Sheet B-l).3l The right wall is 5 feet high and 45 feet long. At the low-level
gate house, this wall becomes a dry-laid stone wall outlining the
downstream channel for approximately 150 feet.

The auxiliary spillway is an unlined channel that is 60+
feet long at the crest and extends around the right end of the dam.
There is no weir or sill at the auxiliary spillway, but the crest is
approximately 1.4 feet above the main spillway crest, 3.8 feet
below the top of the dam or at elevation 295.1.

There is a depression along the service road which runs
parallel to the left side of the reservoir. This low area starts at
the left abutment of the dam; extends 300+ feet upstream and has a

- minimum elevation of 296.3 or 2.6 feet below the top of the dam.

The outlet works consist of a series of supply lines, a
.. , low-level outlet and an intake gate house. The intake gate house is

located 65 feet upstream from the right end of the main spillway and
has three 30 inch by 30 inch sluice gates. The low-level sluice
gate is at centerline elevation 275.5, the mid-height sluice gate
is at centerline elevation 282.0 and the upper level sluice gate is
at centerline elevation 288.5. The outlet for the gatehouse is a 24

inch cast iron pipe which leads to the 30 inch upper valve chamber
" at the right end of the main spillway. From here the 24 inch pipe

extends to the 24 inch low-level outlet valve (invert elevation
273.3) at the lower valve chamber (See Sheet B-l).

1-2
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The main supply line taps the low-level outlet pipe ap-
proximately 7 feet upstream from the lower valve chamber and is a 24
inch cast iron pipe which runs parallel to and 35 feet from, the
downstream face of the dam (See Sheet B-l). Water through the 24
inch supply line can be diverted to either a 20 inch cast iron
supply main or to a 16 inch cast iron emergency supply line. The 16
inch pipe has a 24 inch inlet valve (invert elevation 273.3+) at the
right end of the dam and also connects to a 12 inch pipe which has
been plugged and abandoned. There is also a 24 inch cast iron pipe
from the John D. Milne Reservoir which bypasses Grupes Reservoir to
the water supply system downstream.. i0

c. Size Classification - (SMALL) - The dam impounds 310 acre-
feet of water with the reservoir level at the top of the dam, which
at elevation 298.9, is 27 feet above the streambed of the
Silvermine River. According to the Recommended Guidelines for
height and storage capacity, the dam is classified as small in
size.

d. Hazard Classification - (HIGH) - If the dam were breached,
there is potential for loss of life and extensive property damage
to at least 5 residential structures located between 1500 and 4000
feet downstream along the Silvermine River (See Sheet D-l). There0
are other residential structures along the Silvermine River to the
town of Norwalk which would also be in danger of flooding should the
dam fail. The peak outflow before failure of the dam would be 6,300
cfs and the peak failure outflow from the dam breaching would be
24,500 cfs. A breach of the dam would result in a rise of the water
level at the initial impact area from a depth of 7.3 feet before :0
failure to a depth of 10.5 feet just after the breach, or a rise of
about 3.2 feet in the water level of the stream.

e. Ownership- First District Water Department
3 Belden Avenue
Norwalk, Connecticut
Mr. Richard Kelly (203) 847-9114

f. Operator - William Lahey (Superintendent) (203) 966-1473

g. Purpose of Dam - Water Supply

h. Design and Construction History - The following information
is believed to be accurate based on the plans and correspondence
available. The dam was built in 1871. In 1901, a 3 foot thick
concrete lining was added on the upstream face and in 1905 an "-
auxiliary spillway was added at the right end of the dam. In 1933
the original gate houses were removed and a larger gate house and
chlorination facilities were designed by Buck, Seifert and Jost,
Inc. and constructed at the dam. In 1962, an attempt was made to
grout the dam through holes drilled into the downstream face of the
stone masonry. Test borings were also made in consideration of
installing a cut-off wall at the dam but according to the operator,
the project was never completed. Earth fill was added to the
upstream side of the dam, the date of which is unknown.

1-3
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i. Normal Operation Procedures - The mid-level gate at the
intake gate house is normally open and the upper and lower gates are
kept closed. Water is drawn from this gate through the 24 inch line
to the supply lines. The 24 inch low-level outlet, is kept closed
at all times. According to the operator, the valves for the 24 inch
low-level outlet and the 16 inch supply line have not been operated
since his employment at the water company in the 1950's. The water
level is usually maintained at the spillway crest, elevation 293.7.

1.3 PERTINENT DATA

a. Drainage area - 10.2 square miles of rolling and relatively
undeveloped wooded terrain. The Grupes Reservoir is the furthest
downstream of a series of four reservoirs regulating the Silvermine
River for water supply purposes. The other watersheds include 1.9
square miles to Scott's Reservoir, 7.4 square miles to Brown's
Reservoir and 9.3 square miles to John D. Milne Lake.

*[[" b. Discharge at Damsite - Discharge is over the main spillway,
-.. over the auxiliary spillway, over a low area in the service road at
" the left side of the reservoir (if the water surface gets above
i- elevation 296.3), and through the 24 inch low-level outlet and 16

inch supply line.

1. Outlet Works (conduits):

24 inch low-level outlet
V at invert el. 273.3 65 cfs (head to top of

dam) ,

16 inch emergency supply N/A

2. Maximum reported flood at
damsite: Dam overtopped 6" in

October 1955

3. Ungated spillway capacity @
top of dam el. 298.9: 2900 cfs (total)

main spillway 1730 cfs

auxiliary spillway 1170 cfs

4. Ungated spillway capacity @
test flood el. 301.0: 4900 cfs (total)

main spillway 2600 cfs

auxiliary spillway 2300 cfs

.. 5. Gated spillway capacity @
top of dam: N/A

6. Gated spillway capacity
@ test flood: N/A

1-4
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7. Total spillway capacity @test flood el. 301.0: 4,900 cfs

8. Discharge through low area
in service road
At top of dam el. 298.9: 3,400 cfs

At test flood el. 301.0: 9,400 cfs

9. Total project discharge @

top of dam el. 298.9: 6300 cfs

test flood el. 301.0: 16,000 cfs
c. Elevations (National Geodetic Vertical Datum)

1. Streambed @ centerline of dam: 272+

2. Maximum tailwater: Unknown

3. Upstream portal invert
diversion tunnel: N/A

4. Recreation pool: N/A

5. Full flood control pool: N/A

1 6. Spillway crest (ungated):

Main spillway: 293.7

Auxiliary spillway: 295.1

- 7. Low area at service road: 296.3+

8. Design surcharge (original
design): Unknown

9. Top of dam: 298.9

10. Test flood surcharge

with service road overflow: 301.0

no service road overflow: 302.2

d. Reservoir

1. Length of maximum pool: 3500 ft.

2. Length of recreation pool: N/A

3. Length of flood control pool: N/A

1-5

1 5 ,
't / 

',

I'

.~. i. ~..i A L~~,. - '.



e. Storage

1. Recreation pool: N/A

2. Flood control pool: N/A

3. Spillway crest pool: 171 acre-ft.

4. Top of dam: 311 acre-ft.

- 5. Test flood Pool: 370 acre-ft.

f. Reservoir Surface

1. Recreation pool: N/A

2. Flood control pool: N/A

3. Spillway crest pool: 23 acres

4. Top of dam pool: 25 acres

5. Test flood pool: 30 acres

g . Dam

1. Type: Stone masonry gravity

2. Length: 225 ft.

3. Height: 27 ft.

4. Top width: 5.7 ft. (7 foot wide coping)

5. Side slopes: vertical

6. Zoning: N/A

7. Impervious Core: N/A -.

8. Cutoff: N/A'

9. Grout curtain: N/A

10. Other: Concrete lining upstream

h. Diversion and Regulatory Tunnel - N/A

i. Spillway

Main Spillway

1. Type: Broad-crested masonry

2. Length of weir: 48.9 feet

__ 1-6



- :3. Crest elevation: 293.7 .0-

4. Gates: N/A

5. Upstream channel: N/A
6. Downstream channel: bedrock and gravel

streambed

7. General: 6 foot clearance to low
chord of access bridge
from spillway crest

• iAuxiliary Spillway

1 • 1. Type: unlined overflow channel .!

2. Length of crest: 60 feet

3. Crest elevation: 295.1

4. Gates: N/A

5. Upstream channel: N/A

6. Downstream channel: sloping, weed covered
overflow channel to
Silvermine River

7. General: N/A

j, Low Area at Service Road 'I
1. Length: 300+ ft.

2. Elevation: 296.3 (minimum elevation)

3. Description: unlined swale

4. Other: See Appendix D-5

k. Regulating Outlets

Low-level outlet

1. Invert: 273.3 (downstream)

2. Size: 24 inch

3. Description: cast iron

4. Control mechanism: Hand operated 30" valve
• 4 -t upper valve chamber

Hand operated 24" valve
at lower valve chamber

5. Other: 24" cast iron emergency
inlet valve for 16" supply

1-7 line at invert el. 273.3+.
,, ,' . . - - . .- , .- • •.., .. .-.. .•., ..., .-, .-,. -.--.. . .., ,.,-, ."-'- -,L,-7 .',.



SECTION 2: ENGINEERING DATA

* "2.1 DESIGN

a. Available Data - The available data consists of a set of
plans for the gate house and chlorinator installation, 3 mis-
cellaneous drawings of the dam, correspondence and boring logs.
The plans for the gate house and chlorinator is a set of 4 sheets
including plan, sections, details and chlorinator layout, and was
prepared by Nicholas S. Hill in 1933. The miscellaneous plans
include a plan of the dam with boring locations, plan and profile of
the auxiliary spillway by C. N. Wood in 1905, and an elevation of
the dam with a cross section. rhe correspondence consists of
letters from the Connecticut Water Resources Commission; The First
District Water Company; Buck, Seifert and Jost Consulting
Engineers; and Mr. Roald Haestad. This correspondence contains

information on inspections at the dam, borings done at the dam site
in 1962 and a letter from Dr. R. L. Kroll expressing his concern
about the bedrock geology and that the dam foundation may contain
some calc-silicate gneiss which may present stability problems for
the dam.

b. Design Features - The drawings indicate the design features
stated previously in this report.

c. Design Data - There were no engineering values, assump-
tions, test results or calculations available for the original
construction or subsequent addition of an upstream gatehouse,
chlorine house, and earth fill at the upstream side of the dam.

2.2 CONSTRUCTION

a. Available Data - There is no as-built drawings or con-
struction inspection reports available for the dam.

b. Construction Considerations - No information is available
for problems or special considerations for the dam construction.

2.3 OPERATIONS

Lake level readings are taken weekly and recorded. According
S.'.. to the operator and existing available data, there was 6 inches of
"..-water over the dam in October 1955. No formal operations records

are known to exist at this time.
. "* ... 

3'- 2.4 EVALUATION

a. Availability - Existing data was provided by the Con-
necticut Department of Environmental Protection, The First District

.. : - Water Company and Buck, Seifert and Jost, Consulting Engineers.
The owner made the project available for visual inspection.

. 1
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b. Adequacy - The limited amount of detailed engineering data
available was generally inadequate to perform an in-depth
assessment of the dam, therefore, the assessment of this dam must
be based on visual inspection, performance history, hydraulic
computations of spillway capacity and approximate hydrologic
judgements.

c. Validity - A comparison of record data and visual obser-
vations reveals no significant discripancies in the record data.

O.
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SECTION 3: VISUAL INSPECTION 0

3.1 FINDINGS

a. General - The general condition of the project is fair.
The inspection did reveal several areas requiring maintenance and
monitoring. At the time of the inspection the reservoir level was
at elevation 293.8, i.e. 5.1 feet below the crest of the dam, with
water flowing over the main spillway.

b. Dam

Crest - The crest of the dam is in good condition. No
signs of misalignment, spalling or visible cracks were observed
(Photo 2).

Upstream Slope - There are cracks in the mortar joints of
*m the masonry, with considerable cracking noted at the right side of

the slope in the area of the emergency inlet valve chamber (Photo
1). The top of the concrete lining appears to be in sound
condition.

Downstream Slope - No misalignment or signs of movement
were observed on this slope. Efflorescence was noted along the
mortar joints of this slope (Photo 3). There are several seepage
areas on the right side and central portion of the downstream slope
(Photos 11 and 12). In this area of the slope, seepage emanated
through the numerous cracks in the joints of the stone masonry. In

" some places, the mortar is completely washed out from between the
stones. There are several metal pipes protruding from the down-
stream slope and are reported to have been used for pressure
grouting of the masonry in the 1960's (Photo 12).

- There is a 12 inch tile drain pipe which runs from a dry

well, which is reported to be located to the right of the chlorine
house, to the downstream river channel. (See Sheet B-l).

- Discharge from this pipe was approximately 10 gpm (Photo 4). A two
inch thick deposit of siltation was observed on the bottom of the
pipe outlet. The ground in the vicinity of the dry well is wet and
according to the dam operator there is water in this area all year
long (Photo 10).

Main Spillway - The spillway section of the dam was
overflowing with about 2 inches of water and portions of the
downstream wall were not visible (Photo 5 through 7). There is a
dry-laid stone wall along the left side of the reservoir for
several hundred feet upstream from the left spillway wall. This
stone wall is showing signs of deterioration near the spillway with
some of the stone falling into the spillway approach channel (Photo
5). The downstream spillway walls are stone and mortar masonry.
There is considerable deterioration of the left wall immediately
downstream of the spillway with cracking of the mortar joints
(Photo 6). According to the operator, there are wet areas on the
middle and lower sections of the downstream face of the spillway,
which are visible when the spillway is dry. The floor of the ,
spillway channel is an outcrop of natural rock with several loose
boulders and some brush (Photos 6 and 7). There is a 200 foot long
dry-laid stone wall along the right side of the spillway discharge
channel.
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Auxiliary spillway - The auxiliary spillway is at the
right side of the reservoir (Photo 9). It has a grass, brish and
stone cover with the remains of a stone wall on both sides of the
crest.

c. Appurtenant Structures - The intake gatehouse is in good
condition (Photo 2). No cracks or spalling was observed on the
external or internal surfaces of the concrete chamber.

The upper 30 inch valve chamber is on the left end of the
upstream side of the dam. The inspection of this chamber revealed
some leakage through the right upstrea. corner.

The 24 inch emergency inlet valve chamber on the right end
of the upstream side of the dam also had a leak at the right
upstream corner of the chamber. Water level in the chamber was
approximately even with the water level in the reservoir. The
upstream wall of the chamber has many cracks in the mortar joints of

the masonry.

The 24 inch low-level outlet chamber is a masonry structure
with some signs of cracking and weathering (Photo 7). The other
structures at the right downstream toe of the dam, such as the
chlorine house, diffuser, venturi and 24 inch valve house are in
good condition.

d. Reservoir Area - The area surrounding the reservoir is
generally wooded. There is a service road at the left side of the

li reservoir with a stone wall extending 300 feet along the shore and
parallel to the road. The condition of this stone wall is fair. A %
substantial depression zone in the area of the service road was
observed. This low area is located from the left of the dam to 300
feet upstream of the dam and is 2.6+ feet below the crest of the

*: dam.

e. Downstream Channel - The downstream channel runs in the
natural bed of the Silvermine River. It is mostly undeveloped,
steep-sided and wooded to the initial impact area.

3.2 EVALUATION

Based upon the visual inspection, the project is assessed as
being generally in fair condition. The following features which
could influence the future condition and/or stability of the
project were identified.

1. Seepage through the right portion of the dam and throughK> .-. the body of the spillway could deteriorate the mortar

joints and increase the uplift pressure with a subsequent
,. . reduction in the stability of the structure.

2. The leaks in the upper 30 inch and 24 inch valve chambers
IS I and the cracked mortar joints on the right end of the

6' upstream side of the dam could lead to additional satura-
I,, tion, leaking and deterioration of the masonry of the cam.
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3. Damaged mortar joints of the left spillway wall and damageto the stone wall along the right side of the spillway
discharge channel could result in erosion probiems should
these walls become unstable and fail.

4. The 24 inch low-level outlet has not been operated in
several years. The condition of this pipe and valve are

* - unknown and could present a problem should there be a need
to draw down the reservoir.

- 5. The pipes through the dam are over 100 years old and the
condition of these pipes should be checked.

.
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SECTION 4: OPERATIONAL PROCEDURES

4.1 REGULATING PROCEDURES

Flows are regulated from the filter plant which is located 0

downstream from the dam. Only the mid-level sluice gate at the ."
intake gate house is open for water supply through the 24 inch line.
The 16 inch emergency supply line and 24 inch low-level outlet are
not operated. The reservoir can be completely eliminated from the
water supply system by using the 24 inch bypass from the John. D.
Milne Lake.

' 4.2 MAINTENANCE OF DAM

The grass and brush is cut once a month when the weather
permits. All painting and general repair to appurtenant structures
is done during the summer months as required.

4.3 MAINTENANCE OF OPERATING FACILITIES

The gates at the intake gate house are cleaned and serviced
once a year. Screens for these gates are checked and cleaned on a
weekly schedule.

4.4 DESCRIPTION OF ANY FORMAL WARNING SYSTEM IN EFFECT

No formal warning system is in effect, but the operator does
notify the Civil Defense if the water level at the main spillway
rises to 1.8 feet below the top of the dam.

4.5 EVALUATION

The operation and maintenance procedures are generally good,
however there are some areas requiring improvement. A more formal
program of operation and maintenance procedures should be imple-
mented, including schedules, periodic inspections and documentation
to provide complete records for future reference. Remedial
operation and maintenance recommendations are presented in Section
7.

1 4 4-1
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SECTION 5: HYDRAULIC/HYDROLOGIC

"- 5.1 EVALUATION OF FEATURES

a. General - The watershed is 10.2 square miles of rolling and
relatively undeveloped wooded terrain. The Grupes Reservoir is the

.. furthest downstream of a series of four reservoirs regulating the
Silvermine River for water supply purposes. The other watersheds -

include 1.9 square miles to Scott's Reservoir, 7.4 square miles to
Brown's Reservoir and 9.3 square miles to John D. Milne Lake. The
dam is a masonry structure with a main spillway incorporated into
the left end of the dam and an auxiliary spillway consisting of an
unlined channel at the right side of the reservoir. A low area
exists at the service road to the left of the dam. This area
extends 300+ feet upstream from the dam and has a minimum elevation
of 296.3. The dam is basically a low surcharge storage - high

-i spillage project which does not develop sufficient storage to
generate a significant reduction in either the Probable Maximum
Flood (PMF) or the 1/2 PMF.

b. Design Data - No computations could be found for the
original dam construction.

c. Experience Data - No information on serious problem situ-
ations arising at the dam was found. There was 6 inches of water
over the dam in October 1955 according to the operator.

d. Visual Observations - The dam and appurtenant structures
appear to be well maintained. There is an access bridge which
extends across the main spillway approximately 6 feet above the
spillway crest. Several low hanging branches were noted at the
auxiliary spillway and water flowing over this spillway will be
channeled around the right end of the dam to the Silvermine River

* approximately 250 feet downstream from the dam. Flows over the
" service road will go around the left end of the dam and back to the

Silvermine River several hundred feet downstream.

e. Test Flood Analysis - Based upon the Army Corps of En-
gineers' "Preliminary Guidance for Estimating Maximum Probable
Discharge" dated March 1978, the watershed classification (rolling)
and area (10.2 square miles), a Probable Maximum flood (PMF) of
16,300, or 2000 cfs per square mile, is expected at the dam site.
In accordance with the size (small) and hazard (high)
classification, the test flood range to be considered is from the
PMF to the PMF. Peak inflow to the reservoir at the PMF is 16,300
cfs (Appendix D-2) and peak outflow is 16,000 cfs. Peak inflow to
the reservoir at the PMF is 8150 cfs and peak outflow is 7900 cfs.

• ; The test flood for Grupes reservoir Dam is considered to be
equivalent to the PMF.

Assuming the low area at the service road is not raised to
the elevation of the dam, the dam will be overtopped 2.1 feet
(elevation 301.0), the spillway capacities will be 2600 cfs (main)

" and 2300 cfs (auxiliary), and the overflow at the service road will
be 9400 cfs. If the low area at the service road is raised to the
elevation of the dam, the dam will be overtopped to a depth of 3.3
feet, or to elevation 302.2.

9' 5-1
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- If the service road overflow is not considered as spillway
outflow, the capacity of the spillways just before the dam is

. overtopped is 2900 cfs or 18% of the routed test flood outflow. If
the service road outflow is considered as spillway outflow, the
spillway capacity just before the dam is overtopped is 6300 cfs or
39% of the routed test flood outflow.

f. Dam Failure Analysis - Utilizing the Army Corps of
Engineers' April, 1978 "Rule of Thumb Guidance for Estimating
Downstream Dam Failure Hydrographs", the peak outflow before
failure would be 6300 cfs (including low area) and the peak failure

-- . outflow from the dam breaching would be 24,500 cfs. A breach of the
dam would result in a rise of about 3.2 feet in the water level cf
the stream at the initial impact area, which corresponds to an
increase in the water level from a depth of 7.3 feet just before the

" breach to a depth of 10.5 feet just after the breach. The rapid 3.2
foot increase in the water level at the initial and secondary
impact areas would inundate at least 3 houses located approximately
1400 to 3500 feet downstream to a depth of about 3 feet. There are
several other houses located close to the streambed along the
Silvermine River between the secondary impact area and the town of
Norwalk. These houses would also be in danger of flooding if the
dam were breached.

-- '.-.,..
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations - The visual inspection did not reveal
any indications of immediate stability problems. However, there is
seepage through the body of the dam which could jeopardize the
stability of the dam if left uncontrolled. A boring program
implemented at the dam in 1962 and visual observations by Dr.
Richard Kroll (Section 6.1.c), indicate that the bedrock foundation
may be fractured and contain weak layers. Due to the above
considerations, and the present geometry and age of the structure,
a more detailed investigation of the dam and existing data should
be performed to determine the necessity of a stability analysis.

-b. Design and Construction Data - The drawings and data
available and listed in Appendix B were not sufficient to perform
an in-depth stability analysis of the dam. No engineering assump-
tions, data or calculations could be found for the original design
of the dam.

c. Operating Records - The boring program implemented in
December 1962 and January 1963 at the downstream toe of the dam,
indicated that the rock foundation was highly fractured and con-
tained bands of soft material. Also, in a letter to Dr. Joe Webb
Peoples on June 27, 1972, Dr. Richard Kroll expressed his concern
about possible solution of calcite layers in the bedrock foundation
of the dam. Evidently this was not considered a stability problem
at this time, as no follow-up correspondence could be found to
indicate any concern over this situation.

.4o...-

-. d. Post Construction Changes - The post-construction changes
of the project include the following data:

1. Construction of a new auxiliary spillway at the right
end of the dam in 1905.

2. Addition of a 3 foot lining on the upstream slope.

3. Construction of a new concrete and brick intake gate
house and removal of the original structures in 1933.

4. Improvement of the existing chlorine house and venturi
valve at the downstream toe in 1933.

5. Addition of earth fill at the upstream side of the dam.

e. Seismic Stability - The project is in Seismic Zone I and
according to the Recommended Guidelines, need not to be evaluated
for seismic stability.

.-. ,6-
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 PROJECT ASSESSMENT
6

a. Condition - Based upon the visual inspection of the site
and past performance, the project appears to be in fair condition.
The masonry is generally in fair condition with areas of some
concern which require maintenance and monitoring.

Based upon the Army Corps of Engineers' "Preliminary
Guidance for Estimating Maximum Probable Discharge" dated March,

" 1978, and hydraulic/hydrologic computations, the peak inflow to the
reservoir at the test flood is 16,300 cubic feet per second (cfs)

.. and the peak outflow is 16,000 cfs, with the dam overtopped 2.1 feet
(elevation 301.0) and flow over the low area in the service road.
Based upon our hydraulic computations, the spillway capacity with
the reservoir level to the top of the dam is 2,900 cfs (not
including service road overflow), which is equivalent to
approximately 18% of the routed test flood outflow.

b. Adequacy of Information - The information available is such
that an assessment of the condition and stability of the project S
must be based solely on visual inspection, past performance and
sound engineering judgement.

c. Urgency - It is recommended that the measures presented in
'- Section 7.2 and 7.3 be implemented within 1 year of the owner's

receipt of this report. U

7.2 RECOMMENDATIONS

It is recommended that further studies be made by a registered
professional engineer qualified in dam design and inspection
pertaining to the following:

1 . A detailed hydraulic/hydrologic analysis to assess the
overflow section at the service road as an auxiliary
spillway. Recommendations should be made by the engineer
and implemented by the owner.

2. A Further investigation and inspection of the project and
make any necessary recommendations. Items of particular
importance are as follows:

a. Evaluation of the need for a dam stability analysis at
test flood conditions. This analysis could require
implementation of a boring program, piezometer in-
stallation and material testing.

b. The condition of the dry well on the right side of the
dam toe and the development of measures to control
drainage at the wet area surrounding this well. Also O
the origin and significance of seepage flow from the 12 .[
inch tile drain pipe.

:r.. 17-1
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c. Condition of the main spillway when it is not over-
flowing.

d. Condition of the dam upstream face and the concrete
lining.

e. The cracking and leakage through the mortar joints in
the upstream walls of the upper 30 inch and the
emergency intake valve chambers.

f. Condition of the 16 and 24 inch pipes through the dam.
These pipes could be deteriorated and produce
additional seepage flow through the dam.

g. Monitoring of seepage through the dam, the upper valve
chambers and through the 12 inch tile drain pipe to
measure any changes in seepage quantities Any
acceptable repair measures to reduce or stop seepage
through the dam and spillway should be implemented.

7.3 REMEDIAL MEASURES

a. Operation and Maintenance Procedures - The following
measures should be undertaken and continued on a regular basis.

- 1. Round-the-clock surveillance should be provided by the
*' . owner during periods of heavy precipitation or high

project discharge at the dam. The owner should develop
and implement a downstream warning system to be used in
case of emergencies at the dam.

2. A formal program of operation and maintenance pro-
cedures should be instituted and fully documented to
provide accurate records for future references.

3. A comprehensive program of inspection by a registered
professional engineer qualified in dam inspection
should be instituted on an annual basis.

4. Cracked masonry joints on the upstream slope of the damand the upper 24 inch and emergency intake valve

chambers should be sealed to prevent masonry deterior-
ation and water penetration to the dam.

5. Deteriorated areas of the masonry and stone spillway
training walls and the stone wall along the left shore
of the reservoir should be repaired to prevent erosion
of the banks and to increase the stability of these
walls.

" 6. The cutting of grass and brush on the toe and abutments
of the dam, as well as at the auxiliary spillway should
be continued as part of the routine maintenance -oi

I procedure.

4.:" 7.4 ALTERNATIVES

This study has identified no practical alternatives to the
above recommendations.

7-2
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VISUAL INSPECTION CHECK LIST

-. PARTY ORGANIZATION

PROJECT GRuPES eSeRVOiR ]AM DATE: NOVMNBER 5. 1979

TIME: /0:00- 12:00.C

WEATHER: 5 ,.Q0OF

W. S. ELEV. 223u. S. DN.S

PARTY: INITIALS: DISCIPLINE:

S. PETER N. HEYAIF.N PH 71e,+ee nena ) ""

2. fNojNaQ PETRovsxy mP C2_e_ _ _ _ee_ _ a

3. J'Y COSTELLO __C___ ___________"__-

.'5. .-. ZA".,
'4*' 4. HEFCTOR MO EwIO 14'/I1 ___________v, i,

5:. . WFLLIM d. EYkW .L. NuAer "~fs.vt1

6. FRAo. .EeAuME AS Sur re

PROJECT FEATURE INSPECTED BY REMARKS

1. MASONRY .DAM Mg-. me,C, c.S. O

2. ZNTAI< 6AT£NOU5 PM11P G.-"

3. UPPER VAkVf CHtBERS AP, JC

-, -4. Low-LVEL VA-Vc C/.AmSI8R Ph#,MPZ.,

S. LOWER VALVE CYAMe mp,l

6. PRINcIPAL SPi/U. WA P t, M C, FS

7. AuxILIARY SPILL WAy PAIyk -P CF@

8.

9.

10.
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P RIODIC INSPECTION CHECK LIST O
Page A-2

PROJECT Geupc R EpvoI .DAM DATE lA_v, /g7'

PROJECT FEATURE /SNY 4- y

0

AREA EVALUATED CONDITION

DAM EMBANKMENT

Crest Elevation 298.9

Current Pool Elevation 293.8

Maximum Impoundment to Date UAKNOWA/

iSurface Cracks 3 0 AlE, OA( 1/5 SLOPE.

Pavement Condition Al/A

'Movement or Settlement of Crest

NONJE oBSERV"ED O
lateral Movement

Vertical Alignment A PEAR.S 600.D

Horizontal Alignment

Condition at Abutment and at Concrete
Structures

Indications of Movement of Structural
!Items on Slopes

Trespassing on Slopes NOle o6sER V.2)

% Sloughing or Erosion of Slopes or
,' J " Ab utments " [

Rock Slope Protection-Riprap Failure, /A (VIA

Unusual Movement or Cracking at or NONE O8SERVE".
Near Toes

Unusual Embankment or Downstream SeOpS ON D-/3 SLOPE WE7VtT R4A AT W"0-
Seepage

v. Piping or Boils NONE O8SERVED

Foundation Drainage Features /U N A.WN

Toe Drains OOTAL TOE .DRAIN WiVTH FLOW OK /o01-

Instrumentation System N/A

A-a
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PERIODIC INSPECTION CHECK LIST
;' " -. o -. Page A-3

PROJECT 6 RUPES REESeRVOiR DAM DATE /VOV.S. /.979

PROJECT FEATURE INTAKE 6AT69OVSE BY VM7. 0

AREA EVALUATED CONDITION

OUTLET WORKS-CONTROL TOWER

a) Concrete and Structural

General Condition 6oOD

Condition of Joints N/or oss5sq v'A

Spalling

Visible Reinforcing

Rusting or Staining of Concrete

Any Seepage or Efflorescence

Joint Alignment NOr o s&.qvLD

Unusual Seepage or Leaks in Gate
Chamber

Cracks NONE O8.SERVED

Rusting or Corrosion of Steel

b) Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist NIA

'. Elevator

Hydraulic System

Service Gates 5 SLUICES GATES O 30x30, OpERA 8I.4E

Emergency Gates

Lightning Protection System IV/A

Emergency Power System

Wiring and Lighting System cootz

... '::...3

. .° ..



r PERIODIC INSPECTION CHECK LIST
Page A-4

PROJECT Geupr 5.-s g5Rgo/g -D0A DATE AlOy. ,Z. /979 .-

PROJECT FEATURE CIppER $*'V/Ce1 ALVE C ANSEM y ., ,7C

AREA EVALUATED CONDITION

OUTLET WORKS-CONTROL TOWER MASOMJRY S7RucruRE wlr# coNckEtE zLllw""

ON U/S SLOPE
a) Concrete and Structural

General Condition FAiR

Condition of Joints v/A

Spalling NO Fe O&5ER VE.""

Visible Reinforcing N/A

Rusting or Staining of Concrete 0

Any Seepage or Efflorescence Some !FLOAENCENC"

Joint Alignment I/A

Unusual Seepage or Leaks in Gate SEEP 0A R-eI,'T CORPAIE
Chamber

Cr.-... acks SOME, u/.S .5o 0..

Rusting or Corrosion of Steel V/A

b) Mechanical and Electrical

Air Vents

" Float Wells

Crane Hoist N/1A

Elevator

. Hydraulic System

Service Gates " 7, VALVE, OPERA&LE

Emergency Gates

Lightning Protection System N/A

Emergency Power System

Wiring and Lighting System

A-4""

t.*4. *. -. * % . - - .:
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PERIODIC INSPECTION CHECK LIST
Page A -5'

PROJECT GRuPE.S EsERVOIR DZYAM DATE NOV. 5 /979

PROJECT FEATURE U P/I EMERG61VCY V4LVE 9tAdER BY P, 7C --

AREA EVALUATED CONDITION

OUTLET WORKS-CONTROL TOWER MAsoNRy sr~uCURE wtr# C'.E R& L/1N ON
L /S S10vPE

a) Concrete and Structural

General Condition FA R

Condition of Joints V/A
Spalling soA1 ,o A /JA,'vqy U/s SLoa

Visible Reinforcing •//A1IA
Rusting or Staining of Concrete

Any Seepage or Efflorescence So,4f EFFLORESCIA'CE

Joint Alignment N/A

Unusual Seepage or Leaks in Gate SEEP ON lr/-# CORNER"
Chamber

Cracks Cr-cCs OFe"- Y4s"#E OW U/S .5o1AE

Rusting or Corrosion of Steel )V/A

b) Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist /A

Elevator

'e Hydraulic System

Service Gates

Emergency Gates 16 GATE VAL.VE , OPERALE

Lightning Protection System

Emergency Power System NI/A

Wiring and Lighting System

A-5"-s .-.

. ', ": .. ... .. .oj, L. . " ' " .- ."" " ,*\,*,.-. CY .,' i_.:>'-:- -2 ". --? , -i .i? - '2 . ..



PERIODIC INSPECTION CHECK LIST
Page 4-6

PROJECT 6 RuPg.S ,RESE'r1Vc D'AM DATE .4!O, 5 1979

PROJECT FEATURE LOW-LEVEL VALVE C#1AVBER BY PM. M8P7C,"

AREA EVALUATED CONDITION

OUTtRT WORKS-OUTLET STRUCTURE AND
OUTLET CHANNEL

"General Condition of Concrete o0D

Rst or Staining

Spalling

'Erosion or Cavitation N0 £ 0SNE.-

-Visible Reinforcing

[Any Seepage or Efflorescence

Condition at Joints

Drain Holes

Channel N/A

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel

A-I6

*41

<""' 4-6 i

- := :-._ , , . i . -. -, , ., .' . .. ,'.- - - - -. - , ._.. * ,. . ., ... ... - . . .- ,- 2 . ' .-- . "" . ." . , - -



PERIODIC INSPECTION CHECK LIST
Page A-7

*PROJECT 6 RuPEs k/-ESERvoOiR.At4 DATE /V0v. 5 /9 -

PROJECT FEATURE ZOWER ~4 , Cl,4AISER - BY p -f o

AREA EVALUATED CONDITION

OUTM~T WORKS-OUTLET STRUCTURE AND
* OUTLET CHANNEL

General Condition of Concrete 50z

* Rust or Staining

Spal ling

Erosion or Cavitation NomE 0o-SERVE2J

I Visible Reinforcing
Any Seepage or Efflorescence

Condition at Joints

Drain Holes

jChannel t/

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel

5.101

.4-7



PERIODIC INSPECTION CHECK LISTI

PROJECT~Qf ____F_______67

PROJECT FEATURE erlyClpA4 SP/2L WAY BY #R,~, A(,.C, 141AS

AREA EVALUATED IjCONDITION

CUTLET WORKS-SPILLWAY WEIR, APPROACH A~o'e rQTR
* ..- AND DISCHARGE CHANNELS0

a) Approach Channel

*.General Condition (O.

Loose Rock Overhanging Channel N-
NoIeOEVE 0. BRV

Trees Overhanging Channel

Floor of Approach Channel NvoT 08SSRVE.D

* b) Weir and Training Walls

General Condition of Concrete PAIR

Rust or Staining NA

* Spalling 23AAA6tED TRAIN. WALL AI9,4R WEA?

Any Visible Reinforcing N/IA

* Any Seepage of Efflorescence o.

*Drain Holes 111A

c) Discharge Channel

General Condition 60.D

Loose Rock Overhanging Channel
NoIJE O8 &R1IU)

Trees Overhanging Channel

Floor of Channel5ErRCJ

Other Obstructions ~£U~m

SOLER I9LU0



- ...

PERIODIC INSPECTION CHECK LIST
Page A-9

PROJECT GRupE. St-,eVpR VAt4 DATE No,5 197_9

PROJECT FEATURE i4 LJx1_ARY $FILLWAy - BY P14I# AfP. .7C, -EA150

AREA EVALUATED CONDITION

CUJTLET WORKS-SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a) Approach Channel

* General ConditionFAe

* Loose Rock Overhanging Channel SOA& O86ERVAED

Trees Overhanging Channel SOME

Floor of Approach Channel NATuRAL. &ROUNDZ

b) Weir and Training Walls

General Condition of Concrete FA IR

Rust or Staining N/IA

Spalling SOE,.$o&'e WA LIS0

Any Visible Reinforcing /1/A

Any Seepage of Efflorescence A/oNE o8SERVE2'

* Drain Holes VIA

c) Discharge Channel

General Condition rA/1R

Loose Rock Overhanging Channel A/ONE- V&SRVE&D

Trees Overhanging Channel ciq

Floor of ChannelNTUA

Other Obstructions SLL~R RAb

A -9

* 7
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I SECTION A-A

TMArN

-ft- /4/

-. 4L

NSECTION 8-B

4 0 4 8
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-t...'. NOTES:

I THIS PLAN WAS COLED FROM EXISTING PLANS DRAWN IN 1933 AN0

98 AND OBTAINE FROM THE NOWALK FIRST DISTRICT WATER DEPARTMENT

NOT ALL TOPOGRAPI AND/OR STRUCTURAL FEATURES ARE NECESSARLY

IDENTIFIED

ACES / 2 ALL ELE'A TIC ARE ASS.N NGVO TAKE[N FROM EXISTNG PLANS

I .

- 4r 6 CAHN ENGINEERS INC IU S ARMY ENGINEER DIV NEW ENGLAND
WALLINGFORD,CONNECT CUT CORPS OF ENGINEERS

ENER *AI. HAM, MASS

NATIONAL PROGRAM OF INSPECTION OF NON-FED DAMS

PLAN, ELEVATION a SECTIONS

= GRUPES RESERVOIR DAM
SNOW" I NEW CANAAN, CONNECTICJT

of 0Icn my SFIN SCALE AS NOTED
t4. WOM 1171, ISEET 5-1
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SUCK. SEIFERT AND JOST

CONSULTING ENGINEERS

112 NAST I&SH STREEr,

NEW YORK 3. N. Y.

0

October 31. 1962 ,

SUBE: 401. 12

Soiltesting, Inc.
47 ?ershing Drive
Ansonia, Connecticut

Attention: Mr. Robert 0e Angelis

Re: tn istrict
rwal o ecticut

Gentlemen:

We are enclosing herewith a drawing showing the locations
for a program of test borings required by us in connection with a study
for reinforcing the existing Grupe Dam of the First Taxing District of
the City of Norwalk. Connecticut. The location of the Reservoir is shown
on the Norwalk North Quadrangle of the U. S. G. S. maps. S

The borings shall be made from the surface of the ground to
ledge rock and shall be carried a minimum of five feet into the ledge
rock. The borings through the overburden shall be made by the dry
sample method, in which the hole is cased to the rock. Samples shall .
be taken every five feet and at other intervals where a change in formation
is Indicated. b~driving the casing to the desired depth, cleaning out the
hole to the bottom of the casing and by driving a sample spoon of approved
design not less than eighteen inches below the bottom of the casing into
the materiAl. The numbar of blows per foot to drive the casing and the
number of blows for each six inches of sample spoon penetration shall
be recorded. Samples shall be preserved in clear glass jars with air- --
tight covers, waxed after closing. Drilling into ledge shall be done with
a core barrel and a diamond bit or other approved means which wiU
produce a core from the .ock penetrated of not less than one and three ..

eighth inches in diameter. The drilling shall be done in such a numner

B-5
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Soiltesting. Inc. -4- October 31, 1962

as to obtain the nuimum possible core recovery. Cores shall be pro- S
served in wooden boxes in the order in which they were taken.

Copies of the logs of the borings with complete inforrtion
shall be forwarded to this office as soon an possible after each h~ole is
completed. After completion of the work the sarmples and rock cores 
shal be delivered to the office of the First Taxing District at 3 Belden
Avenue, Norwalk.

The work will be performed under our supervision and field
inspection.

We will appreciate it if you will submit to us a proposal for
performing this work. We sMgest that the proposal be in the form of a
lump sum on-and-off charge, a unit price per foot for borings through
the overburden and a unit price per foot for borings in the rock. The
proposal should be addressed to:

Commissioners. First Taxing District
City of Norwalk, Connecticut
c/o Buck, Seifert and Jost
Consulting Engineers
1l East 19th Street
Now York 3. New York

Tho location of the holes will be staked in the field on Friday
November 2nd, weather permitting.

We would like to have this work done coincident with or
immediately following the boring program you are now doing for us for
the Secoad Taxing District.

U you have any questions in connection with this program
please Iet us know.

Yours very truly.

BUC, SEIFERT AND JOST

z€e. F. Jost

CT€JIdz.raohs';.-Enc.
cc: Mr. R1@,ds.V.

B- 6
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-7-77 -7

SHEET.I A

O'SOII 4TESTIM(, INC 1~ ls.Taxig DistrictOF....
47 Pershing Ditive-Ansonia, Conn. Nrwak Conn HLEN

mYATRPROjECT NO LI Oi

FOEAN D RILLER

J*D* A. J. ___Grupe Damn___~___________
AtS P C TO' LOCATIONN aan on OFFIJ± Ea.t of

__ - ~CASING SAMPLER CORE R - _ _ _ _ _ _ _
GROWND WATER OBSERVATIONS D3 atFiL 6

TYPE _WI _YS Date StaaL~~3 DaeFo-/
6

FT AFER .NCUh IZE 0 D 3 8 SURFACE ELEV ___________

-- 04R AMMER WT 1a SITO AEREE NONE
FT ATR 0OR VI - 30"1- Dia. GRUN WATER__ --I

____ FT AFTER ____--HAMMER FA..LI -

CASING SAMPLE BLOWS PER 6" CORING DENSIT Y STRATA FEDIETFCTO FSI
'LOWIS -ONSMLR TIME OR C'-ANGE ,,L ETPCTO FSI

DPH IFREINTBI PE F OS.ST DEPHI REMARKS INCL COLOR. LOSS OF
RMI No TP E RC D10 WASH WATER, SEAMS IN MOCK, ETC

LO FOOT (MI )~ --o___ OIT EE

240 Boulders and loose fill.

Ise-- Heavy concenration of boulders. 41

S10 11 COW5'K~ 1C 4 Run
6 Refesa __ IRecovered 5" mise& boulders.

81 r__ 99011

38 2ftD 0ot 0~O~? i0 -__T C1 101-

5~IRun R~ecovered 23" of fragmented-1 Qarzite, Gneiass Shinto

-- c
___ __ __ C 4~...5'O zbotom rhole 3.5 U"

.

'P.S - it i- -__1

CASIN FT I

* ' 0 00, W WASH'ED C' CORED P PIT A: AUGER UP- LNISI'UNBEO PISTON

of URIIDS TIuR DE D @ALL CHECK T THiNCALL V. VANE TEST

**opopy 3%.S USEDo ?MACE z0- 10%. TTLE 10-20% SOME *20-35%, AND *35- 50% B



iTSHEET OF 1.LU SOILTESTING, INC. 11!_ _ _____ ___

V. 47 Pershing Drive-Ansonia, Conn. CiETlnainDitct-OLNO2

CONTRACTOR PROJECT NO LN

PIOR EMAN -DRILLER PRjEC AM EST IO

LOCAI~ Camanp conD. CIT ,ST8 * of #.-4

649UNIO WATER OBSERVATIONS TYPE WI SS D.T. Da4 -6 MI.2 at Fn. 1-463
CAT NT SAMPLE COREBA

_____F ATR OUS SIZE I 0 .iIii .~~7"SRAEELEV____________
HAMMER WT -300- _140- I

A ____ FT AFTER ____HOURS HAMRFL 4 Q i iGROUND WATER ELEV________

CASING SAMPLE BLOWS PER 6" CORING 1DENSITY STRT FIELD0 IDENTIFICATION OF SOIL
B LOWS DPH ON SAMPLER T IME I R CNANGEREAK NLC O.LSS F~ PER NO TYPE PENPRECI(FORCE ON TUB PER FT C-$NSIST DEPTHREA SINLCORLSS F
FOOT @F SOT 0_ 6 - (MIN )I MOS WASH WATER. SEAMS IN ROCK. ETC

C *covered 31" Red-brown uhist d;

___ --- - B____o Rol 50"

20-- _ - _

40

0m 00, W: WA-E C, COE PT A AGR UP.UDSUBD PSO

GR0 9 S URFACE DD @AL FT H ECK T____ CwiASING V TE ST__ AIG O____F

*14? N ~ ?ACE 0-0,LI
T '.f -0-20% SOME *20-35%. AND' 35 -50%B-01

*~ <



47 P rhiiiq Drive-Ansonia , Co n. 
S:EIO __ _

* PR~HECE NO

C0O4TOACTOR PRJCTN LINE

FOREMAN' :DRILLE -- 1PROJECT NAME STATION

T.. *k Grupe Dam_____ __________

INSPECTOR 6!043W~O Casayl Conne OFE

GR;OUND WATER OBSERVATIONS if,~Due St art 192-8 D.. F..2/-
AT F_ T AFTER __ _HOIURS SiZE 0 0 -140--SRAEEE

Al _ _ FT AFTER HOURS HME T- UFC LV___________Jj HAMME FALL 7i 4~iii - 9~i77i ~GROUND WATER E1EV _______ _

C SI G SAP E PT LO* PER 6- CORING DENSITY STRATA FIrELD IDENTIFICATION Of SIOIL
SLOWS I E~ ON SAMPLER TIME IOR C.ANGEI. -

PE TP PN REC FOC NTJE E TICONS,ST DEPTI' RMRKS INCL COLOR. LOSS Oil

FOOT NOI ST IMIN A WAH WATER. SEAMS I OK T4. -6 -~2 12-18 ___ MOIST E1EV IN____________________________

35 Loose fill and boulders

Afal_ -' ndBottom Hole 5110"

- 4Note:l Could not keep casing straight

*. or seated dlue to inerous boulaer
- loose fill mterials Will

-- - -- -attempt ax. Hole. Beant shoe.

*~20-- --

- -- I P.

J---. --

30--

- TN11AL VVNETS

PRT 'GA 0- G%. TT.( .. O% SOME 2 0-35%, AND. B-0 B10



2 SOILTESTING, INC. late Uzn Z.utricte SHEET OFI

47 Perchting Drive-oniaa, Cornn. il Nwkvsaqj-oflfle H OLE NO. -A

coalItA C ton PROJECT NO0 LINE

FORE MAN D-RILLER "RO-ECT N1AM11E STATION

,NSPEC TON __ FFE
_'O " 3"Ne Cams", cozm.oPS

160014111 WATER O6SERVI.TIOkS TYE0Dae Stan 12/28 D.te Fa._________

AT F_ T AFTER HOURS $IT GROUN WAT:: ER~ ELEV_______
HAMMER FALL 24L Q Dia *

zCASING - SAMPLE GLOWS PER 6" CORING DENSITY STRATA FEOIETPCTO PSI

B- LOWS - -ONS&IWPLER, 11M1E C C'IANGEE

PER NO TYPE PEN ftEC (FORCE ON TVIE PE FT TNSIST OPHREMARKS INCL COLOR, LOSS OF

FOOT O WASH WATER, SEAMS IN4 ROCK. EC

3.1 Green brovn C-F Sand and gravel;
14 little silt. --

79
79 

.

D! 191 16-_ 14 19 21

220 I
440* 209 Refusal

Bottomx Hole 100 0"

15- _- 
Notes Could not keep casing straigft

or steady enough to core; cakiAxg
also bents,

30 _ _ _

GRLUVAI SURFACE TO Fir USED____ CASING THEN ____CASING TO - i HOLE_ NO.

0 DRY w*as"(O 0 CCORED P .PIT A-AUJGER UP-UNDISTUJRBED ViSIoN

0a UT..5 JSEc AC 0- 0%, "jTT.( 0-0O% SOME - to- 35%, AND 3-5%Bi



..... w..

C9, SOILTESTIN(;, INC. I lat. Taxin District SHEE OF
47 Pershing Drive-Ansonia, Conn. CLINT kv rm HOLE NO 43_____

_____- __ b~rwal17on LIN

-CONTRACTOR PROjECT NO LN

-OI E - PROjE C T _NA-M STATION

T.B UN. Grupe D~
INSiPEC TOR11 LOCATION OF FSET

Nan Camian, Conns,
___ -C&S'NO SAMPLER CR

' 60* tJ*AND WATER OBSERVATIONS TY/2 9/_ _ ___ D~~~228 Dl __

1100N IFISSIZE_____37&_
AT FT AFTER 18 SIZE I D c .... , SURFACE ELEv-_ _________

AT _ F24 T FTR HUS HAMF--3 DIT. 'IGROUND WATER ELEV±I.______

CASIN6 T.AMPLE SLOW$ PER 6' CORING DENSITY STRATAI FEOIETFCTO FSI

PE O TYEPN RE ETH (OC O UE REMARKS INCL COLOR. LOSS Of
PA O TI E ECFREO UE PER FT CONSIST DEPTH WS AESASI OK T

I, FOOT -- T i--N WAS WAEyEM IN OC l.

22 0-_6 l8l '"1 12- IS MOIST

21 ______ ____ ____ ____

___ 2 18j1 16l6'6 111 1_ 1__ ___moist_ _

10- ] p GayishC- 3~nd, C-F gravel
_~. 22-

.... 261
30 t-1S

15 ~L. 1. - 50 ~UAIIa.. P~c~re~26"fragmented gray

-- se Vash sample)

20 - .Hole completed at 2010"

4, I QuN SUFC O FTEH LSO

I. * RUUN SURFCE T FTUSED L__ CASINtG THN____ CASING TO ____FT OE O

D Rv W .AS..EO C: CORED PI PIT A -AUGER UP - UNDISTVARI PISTON%

uS uftD STURGED SALL CHECK T' TwNWALL V- VANE TEST

onR~pow? 3%s js(^Z TRACE 0-'0%. L'TTI.E 10-20% SOME * 0-. 5%, AND 35 5- 50% B-12



SOILTESTIM;, INC. CLIENT: 1st. Taxing District SET2 ~ 2
47 Pershing Drive-Ansonia, Con _Nrak-1 -C-on HOLE NO______

CONTRACTOR PROjECT N~O ILINE

FOREMAN 0RILLIEf PROJECT NAMESTIO

Tobe U.. Grupe Da ______ ___________

-SPECTOR LOCATION NOW Caasn,".CQ=f OFFSET

GROWNO WATER OBSERVATIONS TYPE C BA SIt4/2;9/62D~t Fin.! - 422/

AI FT AFTER - (~S SIZE 1 0 -- 40 @IT__ SRA E[LEV _________

AT ~HAMMER WT D300 GRON140TR-L
Al FT AFTER _ _ HOURS HAMME FiALOLD WTRELV________

S CASING SAMPLE SLOWS PER 6" CORING DENSITY STRATA FEDIETFCTO F$I

OLDoWS DE-TH ON SAMPLER TIME OR C.IANGE IELARK IENTIFICATIOR, LOFS OFL
PE R NO TYPE PfN IREC (FORCE ON TUBE) PER FT C ONSIST DEPTHREAKINLCORLOSO

FOOT (P BOY 06 6- 2 2--a N MOS IEEVWASH WATER. SEAMS IN ROCK, ETC

- - ____06 -I? 2-1 (MI) MIST LEV wa c-F sandp course grtivuiLp

30 some boulders (fill)
28 {f-

D0 1 D 9" 696" 20 37 -72

---- -- ~ --- INotes Having trouble to got past 71
10- - _ Unable to keep caning straight.

Will move hole 31 East.,

20- --

25-- - -__ - - - -

30- 71 1__

'4 
-

I0 5

GRUIN 0 S RFAC( -0 FT, USED - CASING THEN ____CASING TO ____FT HOENO.

TI0. ot WAS.4ED C! CORED P: PIT A AUGER UP - UNOISTUROED PISTON

us5 uNDISTUiRBED BALL CHECK T T IN'N ALL V. VANIE TEST

S[ 0.WTNS a&.9 TAE -0%. T f 2()% SOME. 20-35%, AND. 39- 30% B-13S



cu111ETrc nc LIV 1t. SHEET~D OFj~____ I___
-Ansnia Conn. HOLE NO - _ _ _ _

4 7 P e s in g D ti v no n u . C o . Mo Y W 5 A

.. CONRACTOR OLN

FOREMAN -DRILLER P-T ~ P~ T WA M~ TT

T6 MasGrp~nD-_______________

Itj TOR.- ~OA~ Canaan, cormL. V Saat of 5

~~'~ o u 4O WATER OISSERATIOF4S Daz SAa R22/?j~~F~22

501 TYPE 3/6 Dat StI, 6_0__c_____V0
V .7 I' &FIER "Q&S SZE 10 - $UftFACE ELEV %__________

14A MMR WT BI 300 um WA4E (LET FT AF FER H4OURS a. -2" 3 fl IGOdO ATR(E _ ______

CASIG bA~ E __ BLOWS PER 6' COR r, ENS 1Y STRATA F 4FC~oBLW illN SAPER M
20 1, N1' 2 ' " 2350 65NEIE DNIIATO F$I

0 ill _ _7-7- isI- LE

- ____-Brown -Ft Sad Cors. a voe
the Boler gaill)

18. 12;616 -2- !50 16

39 - - -- __ -

>O _ __

,j~i~ ~ - 7 ~ OISWR.~As::It.F

W 6 WAS.Itfl C t)RIED P~ 0,T A AGR U N iTA C I£1

*US UNL SBA..84 C-F(x V~ VANE TES

P ~~~~~ ~ ~ ~ B 14k . ~ RAC'.'I

'04.C SZMF 2 33% A N 33 , )



SOILTE STING, INC. ut. Taxing District SHEET...OF 2

47 Pershing Drive-Ansonia, Colin. vorfT:!wa1kq-.CQ - HOLE NO. 5

CONTRACTOR PROJECT NO0 LINE

FOREMAN.i - DRILLER PROJECT NAME STATION

ToB. MeN. Grupe Dam _____________

INSPECTORAI~i_;aMVX F
_______-LCAI~~e!DfwOF 4 West of ftS

OSOUNO WATER OBSERVATIONS TYP LI~ A4LRj
AT .7. F AFTR HUS. I 1-3/8 bA Dake Stan W/2/63 Date Fn.IL/

FI AFTER__ SUR 1FACE ELEV _________

HATE 1T SIZE_ 1"~ 0I S

AT. FT AFTER __HOURS -HAMMER WT FALL 24 _ ~ DGROUND WATER ELEV______

CAIGSAMPLE SLOWS PER 6" CORING DENSITY STRATA FEDIETFCTO fSI
CAIG - -ON SAMPE TIME CA CHANGE EC

PERW DOTP E E T (FOR E UE PER FT C NSiST DEPTH 0MARKS INCL CLOR. LOSS Of
SOT (MIN POIS ELE)VYE (OC O U WASH WATER, SEAMS IN ROCK. ETC

FOOT sot -6 6-12 12- IB _____MIST__~

brown %j-' and, Coiirse or-yiel
and oou.1ders* (Fill)

36 _

15 D~ 12P 6" 690O __39_J 1 2%-i

____ 029 1 #1Drilled 310O" boulder

10- 1- C0 3 lGr. C-I. Sand, C-Gravel, bouldc:

- 2 D 18 8" 13 6" -19 15 __ 1386" _ _ _ _ _ _ _

Q 7 - - Recovered 27" fragmented shiot
C 2 Run#J2 andquartzite
C 5

-- C 131 1

Bottom of hole 18'0.

20-- - - _

Notes Lost some water while coring.

25F---

* 40 I*
P GRouNCO SURFACE TO -FT. USED-___ CASING THEN _ ___CASINO TO ____FT HOLE NO. 5b

0- 001RY w WAS.IED C ,CONED Pi PIT A AUGER UP - UNDISTURBED PISTON

w§UN0rSTUROFO BALIL C..FC T' TmWALL V. VANE TEST

PRJ~
T

i.s I~ R( 0''0%. LITT4 A -0-21% SOME 20tO 35%, ANO 35- 50% B-i5



.~SOILTESTIN( 1, INC. lgrt. T2aing District SHOEET NO -6

47 P.,.hi~q Dfive-Ansocia, Conn. NoZalk, t OEN

* .tONIRPAC TonRRj( N0LN

PORI MAN --I~ PRAD. EL.T NAM FSA LIN Oh

TeB. U.~ Grupe Dan
canaan, Conm. __ H ~(

Gm~qO ATE OSERATINSCASING SAMPLER CORE BAR 2//63t______

HAMMER WT SRT

AT FT AF T ER - HOURS HAM.MER FAL Z41 Q ia GROUNO WATER ELEV________

MP CCORING DENIT STRATA

e R O PF EN NC OC ON T E)LER IT CONR DH E REMARKS INCL COLOR. LOSS OF

- ~ ~ ~ D -; -E 1 -66I?.-l ___ ____ __

69 T 1 DE I~ O IN --- -(MNWS A E ,S A S ISO K T
199 5'O"'10- MOISTS2 ____5Q efua

Bouder a FM

47IBtO ol O

69 tI Nt4 aigsn satdual

32 T _ __ __ I______ __t 
oe ild u.Hl

199 1 j4D4 - #1 eua

--

31 Bast

. . ~ t

C' 4 u t 0 NO .R F A CE TO0 FT. USED . CASING TH4EN _____CASiNG TO ____FT HOLE NO. 6

I)fA * ,SI Z OR( 0 P. PT A AU9ER UJP4 LNOISTIJR990 PISTON

.S f @A LL B.. C-fCK 'HN*AL. V VANE TEST

Ce~ rT N. IF 1N. CC M% '. .K E. 2 0-35% A #4 3 5 5 % B-16



S ITE'IING EC.SHEET
1  OF 1

* ~ Ct(fTlsts Taxing District HOENOA____
47 Pershing Drive-Ansocia, Cornn 9CNRwalk, Conn. __________________

* COTRATORPROjECT NO LINE

FOREMA .N .-- DRILLER __NAME STATION

To~e USN. Grupe Dam ____________

[INSPECTOR 
LOCATION 

OFFSET
New Caznaan, Conn. 3' East of V~6

ORONOWAEROBERATON TPECASINO SAMPLER CORE BAR -

GROUN WATE DTEV4ISTP Daf S~t. _~&Dt Fw..WL _
AT A 4L FT AFTER HfJIJNS S I D SUR CE ELEV _________

A FTAFTER HOURS "A MMER IAL WT Da GROUND WATER ELEV_ -4____
SAMP E H LAMM ER ' COIN DEDIiTaTA

CASING SML L* PE 6" CRN DEST IA FIELD IDENTIFICATION Of SOIL

ISI NO -P E E OC ON TULERTIE FT CHAG EP REMARKS INCL COLOR. LOSS OF
No TPE EN EC EPT (FRCEON TBE ER C1N~iT DPTHWASH WATER. SEAMS IN ROCK, ETC

88 rown~ C~ Gravel

52 _____0

6.--I D18 18 6 96-1 We 16 to_____________

I _ _ __Compact
VL - . ]4~ o Casing- - I910 Drilled 2" boulder

10 ~~1010
G j 3. ±edrock with soft bandss.

-- -- ___ - __C.. i 152V" Rec. 34" fraetented gray ahist
Hiole completed at 15161's,

Notes lost wash water at 100

20-

%_ _ __S

2:x 5-

30*1.

G Ru L, ID St R A E t T U SED __ _ _ CA SIN G THEN _ _ __CA SING TO - F H O LEo ._6

D Otv I .AS"ED C~ CORED P. PIT A~ AUGER UP , UNDISTLJRSED PISTON G
U 0 ST R E LL C "Cit T T" 'NALL V. VANE TESTB 7

R.P T of)S P: *eAcE C- 10%. L ?T.F '0-20% SOME 0 t- 15%. ANA) $5,S50% B 1



Norwalk. Conn. MOLE 4) .

PROjEC T NO L LNE -

1-PRO:f~ct NAME STATION

T~a. MJ.~ ~ , runa flam
.OCAT 'tow Camean Corau OFFSET

SIOUND WATER TYPEAIFE A A Dae s,r 1 4
-6

3 D.I ie 46
F, - T AF TER __ (JSUhS SEID ____ SURFACE ELEV __________

HAIE AFEALLHOR GROUND WATER ELEV_____

C511.SAMPLE GLOWS PER 6' CORING DENSITY STRATA FIELD IOENTIFICATION Of S1OIL
PERW NOTP E I ET FREO UE PRF O 1S ET REMARKS INCL COLOR. LOSS OF

DOR OOo -YP PEN REC (FRC ONTN)~~COSS ET WASH WATER, SEAMS IN MOCK. ETC

1 132
- - ------- Suspected Bedrock with itermditL8

9 Rec.* 35"1 white-pray and brown
shst. -

___ ____ -Hole completed at 710"

.7 20 ____ _

25-

GQ' U 1R4 0 SURFACE TO F _ _ , F USED -___ CASING THEN ____CASIM9 TO F___ T HOLE NO.7

D DRY W! WASKED C CORED P !Pit A. AUGER UPs -UNDISTURBED PISTON

pJUS VuNDfSIUS ED 0 gALL CHECK T *THI1NWALL V- VANE TEST

11ROP1RT 314S USED TRACE 0- 10%. L-TT.E 10.20%. SOME *20-35%, AND 35 550%

B- i



JSOILTESTING, INC. l~SHEET-1 OF1
47 Pershing Drive-Ansonia, Conn. i U : Is - x-n i riI HOLE NO______

COTACO PRJC NO 0o n LINE

i7OREMAN-W RLE PRJECT NAMESTIO

TD ____Grupe_____

INSPECTOR~ LOCATION OFFSET

GRUN W___TATER 09E TON S CASINO SAMPLER CORE B AR

FTN WATER O -ERATONS SIZE ID SS... fTDicSa .L .. D.F.J4 6
j. *.~ ID -~o*~f'--'-7--d'0  

SURFACEELEV _________

AT ____FT AFTER __HOURS HAMMER WT @.± - IT GROUND WATER E= none
HAMMER FALL 24 3 -!Dia-

CASING SAMPLE SLOWS PER 6" OOIG DEST SRT
B% ~ LOWS DET 00N SAMPLER TIME O CH~ANGE FIELD IDENTIFICATION OF SOIL

Q PER NoI TYPE PEN REC DET FORCE ON TUBE) P ER ITT C rN S IST DEPTH REMARKS INCL COLOR, LOSS OFa Foot D @OT - -~ (MIN MOSIEE WASH WATER. SEAMS IN ROCK, ETC

2231- Topsoil1

1717__06SI Could not keep casing
197straigh t; casing also

5-36 15111bent. R~efusal

I Bottom Role 510"t-I

30-

VI ___ SSRE ALCEK TTmAL V A[ TS

).S., il c -' % 'S M ,2 -3 % N ,sS 5 %B 1

p ,' 2 - - - -- _ _ -'%



SOILTESTING, INC. _. ME--~FL-
CLIEiT: __ - a i g - is ---- - - HOLE_ NO ____8A _

47 Prsin Driv*-AnsiOD(, Con.~ _~ML O

PROJECT TOO LINE

FOREMAN -O1RILLIEN TRA STATION

TB Mi ~ r Lpe uAmE
Nsp ~LOCATION OFE

na 5 ' West of #
GROUND WATER OBSERVATIONS Date-~BA Stan 1/4 Date F. 1/4/63

-AT __ __FT AFTER NO___ CUNS SIZE 10 SURFAE ELE

_____ HOUS i"~~~P BIT
___FT AFTER HUS HAMMER WT GROUND WATER gb-v none

HAMMER FALL - 241-f - loll -D a-

CASING SAMPLE BLOWS PER 6" CORING OENSITY STRATA FiELD IDENTIFICATION OF SOIL
BLOW% - -. - ON SAMPLER TIME OR CH~ANGEREAK NLC OLSS f

PI o IYEPN N C GEP0 0 ( FORC E ON TUBE) PER FT CONSiST DEPTH REMH A R EAS IN O R OS. OTC

a O T - 6-'2 12-18 (MI N) MOIST [LEV _________ _____________

33 . -- 12"1 Topsoil
36
24 /*- --- Brown overburden

A-42 - -Lost Wash water

C- filinRu Recovered 22?? fragmented
__ - quartzite & shist

C_ 5

10--- iBottom flle 111
Note Lost wash water while

coring

204

30*

-'4O S R A C T T.U E - C SN H N A IG T TN . 8

e %U % STR@O BL CHC T -- % - -- V- VAETS

0- 0---. 6-~ 0-20 SOM -0 3% AN -5--B -2

% _ _ _ -



S-LESIC INC. l
.1 __ Taxn~~isrictHOLE NO.__

4Pershinq Drivo-Ansonia, Conn. 1i- Norwalk,__Conn.

CONTRACTOR PROjEcT NO LN

F* I X -MA N DRILL- -__ PRJtCT_ NAMEST IO
JD TJ Grupe_______ Dam STTO

FO.EMAN CDILE fru OFFSET0

T OSCASING SAMPLER CORE BAR
*'* *RUND WATER OBSERVATIN TYPE I .85- DTf DaweStart.1/~5 DatFi.1,5W.a

AT ____FT AFTER ____ OUNS SIZE 1 0J.2 . ~ 3 8____ SURFACE ELEV -__________

AT FT AFTER HOURS HAMMER WT _3=O& S~4 IT GROUND WATER :F'iv none
H AMME FR F AL L0

CAIN AMPLE ISLORS PER 6" CORING DENSITY STRATA; FEDI NT IC IO OFS L

DET BLOCS~i3 REMARKS INCL COLOR, LOSS Of
A f Pi NO TYPE PEN PEC DT IFREO TUEI R Os3 DPTWASH WATER, SEAMS IN ROCK. ETC

FOOT - AIT

41 - -. 61f Topsoil

228 _

-- I Bottom Hole 5'0"

N~ote: Could not keep casing straiglt !4-
-. 10------.-will attempt auxilary hole.

20-0

-E

430-

L-.0 1L i __________ __ _________-0

GPUufNO SuRFACE TO FT. USED - CASI NO THEN.___ CASING TO -___FT H L O

0 0R, 11 wAs.ED C. CONEC F: PIT A~ AVGER UP, UDISTUXSEO PISTON

NUS UnT S'U"BSE S&L, CHIECK T ?w %WALL V- VAN4E TEST

I 9.S .s ~ 4 ~c *-O%. f. -0 20% SOME 10t-35%, AND 35-50s% B-21

-. 4. %



SILTESTING~, INC. 1(TJSTx~lDs~q SHE1OFL..
4Pershing Drivo-Ansonia, Conn. Norwalk. Co nn._________________

-)Nt RACIon PROJECT NO {LINE
".-)REMAN -DRILLER-- PROJECT NAMEST IO

.4PE~o - LOCATION OFSE

GR UN WA E ER A IN Date StantDt a

AT _ FT AFTER _ __ OUS SIZE ID _2_1/2 SURFACE 3/8.
AT _ FT A F TER HOUR S HAMMER 0! -B0-----4 IT

HAMMER FALL TLA.

CASING SAMPLE BLOWS PER 6- CORING DENSIT Y STR ATA FIELD IDENTIFICATIONOF OI
BLSIOWS -~~1DEPTH ONR FAPLR T CONR ANE REMARKS INCL COLOR. LOSS OF

S FOOT @E S OT ____ __612_1_(INMIS___WAHATRSEMS1%MOK,_T

35 6"Topsoil
89 - Lost water wh~en mashing

1l97 51 __________

ID t2" 0" i125 21,-C #
- of u88 __ __ Recovered 26" fragmented

-- ~0_ _ .~-91 16quartzite & shist

Bottoma Hole 10,0O,

71D

0-

640-000 SURVLCE TO V!, USEDt ___CASi(t TEN CASINO D5 T o~ FT HOLE No. 9A
O 04, W .AS..tO1 C' CORED P~ PIT A'- AUGER UP'- UNDISTURBED PISTON

VS UNO ST UP110 0 ISALI. Cs!C4 Tl rIIRALL V * VANE TEST

**CPO*? )%Is jso 'RACE *0- 0%. L TE 0-20% SOME *20-33%, AND SS 3550% B 22 -



S 0S11,TE ST IN C;. INC. CLIENT:-1st Taxing District HEEN.Z.10F_
47 Pershing Drive-Ansonia, Conn. Ilvkbff.HOENi-

COTATRPROJECT NC LINE

'FRMN -DRILLER NRJC NAM E ISTATION
ED CJ__ T_0__ _ CAIO Grupe Dam OFFSET __ __ __ __ _

CS( TOR 'I LOCATICOR

94"01140sN WATER OBSERVATIONS TyPE Duae Stant 1/3 Date Fn. 1/4/63

AT -FT AFTER .HookI~s SIZE 1 0 - 2 i1 / j . __ FSURFACE ELEV ___________

AT F ATER HORS HAMMER BIT ROUND WATER j' none
___ _ HAMMER______L 2_41f_ ______30_______________

CASII,,AMPi I SLOWS PER 6' CORING OENSITY STRATA F1 IDENTIFICATIONOF OI
--S~t ON SAMPLER TIME OR CHAN~iE IL0O IT Io: IFR 1N TUE "E FT (INS ST DET EMRS NC). COLON,. LOSS 1.OF%PER NO (FORCE PEN TUBC REET'TYOE PEN (RC PERN DEPEH WA:TESEAMS IN RO ETC

aFOYO__O 0-6 6-Ia I)tI MOS3T ____ _______________________

7 2'O0 Topsoil

_______ with small soft bands

___ -- -~__ __ Q 8 Recovered 38k" white;
Q 7111 grey & brow~n shist

%V -20 p

N: 0

HOL NO. -. 0

G*UIINO SIRFA(E TO . TUSED _ __CASING THEN _ ___CASINO TO ____FT

0 R -WAS..EO C 1 COREL' 0: PIT A AUGER Up . UNDISTURBED PIS2TOIN

.5 uR#CSTIR8E. @ALL CHECK 1.TT %WALL V. VANE TEST

.5fl too r C -I', t TA 0 :CA SOME *20 33%. AND. 35 50% B 2



11"7,11 'k C0.7--

SSOILTESTING, INC. SHEET O

~7Peaio rioAnoIa CLIE4T: 1st Taxing DistrictHOEN
47- ':I Pershing Drive •-Ansonia, Conn. ---Nor we ,-- nn aO 0

Ie yCON I RAC T OR PRoTrT NO

LITB IN__ Grupe Dam____________
INSPECTOR 

OCAT1ON-

h BEVTOSCASING SAMPLER CORE BAR 12/12
GROUNo WATER OBSERVATIONS TYPE WI SS DT Date Sta Date Fi.

AT FT . AFTER . . oUs SIZE 0 2 IZ _J.1 8 SURFACE 'LE

At.-- FT AFTER HOURS ..- .RU300-. 14a GROUND WATER ELI ze __.- [--Im ~ ~ ~ ~ HAME F, , ,lR.. o. .,,.ALL -kt - -.30"--. Tnln,

CASING 'AMPLE BLOWS PER 6" CORING i ONSITY STRATA F ELO IDENTIFICATION OF SOIL

0 BLOWS DEP ON SAMPLE TIME R CN j%,<%' "" I- BOWS i FPH ONC 0A PLr TIE! RE1NSl i  RErMARKS INCL COLOR. LOSS OF

PER NO TYPE PEN REC P FORCE ON TUBE I PER FT CONSIST DEPTH

___FOOT ( 0-6 6-12 1218 (MINI MOIST ELEV WASH WATER, SEAMS IN ROCK, ETC

19 ...... Boulders & loose fill
O-'B10

R fusa; : ' Bottom Hole 618"1

10- .... Note: Casing bent slanted &
loos ; unable to core. Will

--'- - .. . atte pt auxilary hole 4' east.

i - -_ ~ 7-- - -

Y20--
4 . . . . . . . . . . . . .

4o

-. 

-i---

OROUND SURFACE TO _-FT, USED. _ __CASI NG THEN. CASING TO ____FT HOLE NO. 1

D R. W; WAS-.ED C: CORED P; PIT An AUGER UP. - NDI0TURUECO PISTON

W S uOISIVOSED S ALL CHECK T TH WALL V VANE TEST

PN.-. "" ! zrD I-)ACE 0C , L I ?.1 -% E 2C--3"% AND 35- 50%

- - - -- - - - - - - - - - - - - - - - - - ----- .

- -- -- 4

* * .- **.-. .-- .- *.*-, -. - - .''



I I I i I, ~ ~~ ~ ~ ~ - -- , , , , - .- -- . . - - -U - L - S - - -.i

Jo. SHEET OFL

SL SLTN!, E I l/Tst- TaxinD District __HIE__FOLE NO. 1_ A
47 P.rah- Drive-Ansonia, Norw. N-_walk Conn. .. ..

NorRACTOR LINEOEC N

O L- EPOJC N ME STATION

_I D AJ GruDe Dam-

I ___-~ 4'east Of #11
- -_- - "- -" ... .. 0O SAMPLER CORE BAR

GROUND WATER OBSERVATIONS TPISS DDae Sardl2 2.2.Daft F12ZW21 4

AV F- T AFTER "O_- CURS SIZE 1 0 SURFAE ELE

AT FT AFTER - 04OURS M] - 1 ..... . ,,...~H ER FALL --2 -- -- O -- - -

" CASING BLOWS PER 6 CORING D y STRA7A FILD IDENTIFICATION OF MIL::';: l;. I',* lUW -,1, - l: *; °;: J u ,i -. _ S_ ____ :_ :- ; UP° SOIL;,
S PER NO TYPE PEN REC DPH I FORCE ON TUBE I PER FT 'jNSIST DEPTH.RSIC OLR OSO

0 FOOT ISOT MIN I WASH WATER, SEAMS IN ROCX ETC

[I Boulders & loose fill
~li 7.77V -- -- --T

53 1
16
3 4'lii Refusal

I L Bottom hole 4111l"

- .... -- - . . " - Note: CLsing loose & slanted; cannol
core, will attempt auxilary

- I - ...go..-- hole 4', south.

20 U

2. .. .

35.-.. 25 .. . .. ..-.. . .

"HOLE NO. 1A

t GR..0NO SURFACE TO FT. USEC CASINO THEN _ _ CASINO TO_ _FT

0 0R" A. WASmEDE C CORED P P;' A AUQER UP . LNDISTUR6EO PISTON

_a ' 6 .L S'uR [SE AL.L C!. ' %. WALL v -A4E TEST
., !B- 2F

. . .1 i .E - 0.%., T.'E 03-20% SOME -. . . . ,

V44* t s o ,

~5*.%



9:~CLET SOLESIGst' ___Taxi np District HOLE NO 11B
47 Pershing Drive-Ansonia, Conn 1! q*9rvalkj Corm. _________________

CONTRACTOR PROJECT NO LN

FORMA -DILERPROJECT NAME STATION

LOATO WjU ,
,kskr6TO ""41e ar sout', of h#11

- -. CAS NO SAMPLER CORE BAR

%I GROUND WATER OBSERVATIONS TP __ Duesw 12/_____ Dwe Fi.12/4.1
AT '-U .FT AF TER J_36- . SIZE 10o -2-1./24 .. j-3 1 t ----- SRAEEE

410",t 18 HAMMER CT I 34 I GROUND WATER ELEV_______
A ___ FT AFTER - -HOURS

HAMMER FALL -;i 4

CASING - - E ____ O SAMPL LW ER TCOIME ORNIT STRATA FIELD IDENTIFICATION OF SOIL
SLOWS ONSMLEEIE OR CAGPTHK NC OO. OSO
PER NO DEPTHEN RE (FORCE ON TUBE I PE R FT CONSIST DEPTHI REA SINLC ORLS PK FOOT NO TYEPN E SOT WMNI MO ASH WATER, SEAMS IN ROCK, ETC

19 . Brn C.LF-1 sand coarse gravel
.,~ 26 .. and boulders; soft

11 possibly fill

IGreyish ciar sand 7c -rael;
t-100 2-JOI~04 11 jome boulders

C 7 n FBedrock~ with soft bands
r of rnock

21 Recovered 25" fragmiented
5- -- - quarntzite gniess L shisc

Bottom Hole 1610"1

20 ___ __ ____ Note: Lwrevry due to

6 1

RQUuND SURFACE to - FT. USED.___ CASING THEN _ ___CASINO TO ___ FT HOLE NO. 11B

D0 v DR , W. AS.ED C CORED P:PIT A *AUGER UP. UND013TURSED PISTON

wS v NO S TURSE 0 @ALL. CHECK T TH'NWALL V. VANE TEST

6,~?,N ~2 to&,( 0% T!. 10-20% SOME 20t- 35%, AND0 B-26-~
or,- I--



SOLTSTNG INC. SE OF

SOILTESTCLIENT I.lst Taxing District 12IET.L.O
47 Pershing Drive-AnnCor CLET HOLE 12.

_________n Norwalk, Conn.
CONTRACTOR PROjECT HO LINE

FORE MAN - -DRILLER--- PRiOJECT NAME STATION

TB. NN Grap~e Dam ___________

INSPECTOR LOCATION OFE

J.GROUND WATER OBSERVATIONS TYPE oaN 0 3.1 ~ L E R C CD11A R DaSart tL Fin. 12/19
AT . F T AFTER NOjUNS StzE 1 0 ____SURACE__E

HAMMER *T ~SIT
AT - -FT AFTER .. ~ HOURS HAMRFL ROLUND WATER ELEV _ ______

S CASIuNG SAMPLE BLOWS PER 6- CORING DENSITY STRATA FIL DNIIAINO2I
.1. - BLOWS - - - -ON SAMPLER TIME OR C'44N0 EO IONIIAIO FS

- PR O YP PN EC DECEOHTUEH PER FT CrNSiST DEPTH REMARKS INCL COLOR, LOSS OF

FOOT FDT- IWASH WATER, SEAMS IN ROCK. ETC

- 27 1Boulders & loose fill

1395

55
~ -' -- ~ 5121 Refusal

- -- ;US.Bottom Hole 512"1

Note: Unable to seat casing to
-core due to loose fill & bouldeE

- WAl. attempt auxilary hole 41 eas

25--

3 0

% 35--

20

G~t,.%O St,: ACE TOFTR O U ED - CASI G T EN C SIN TOFT H L E O .-

0 00 *A fo ! c P2P'T AU IER P- NDITURB D PSTO
66 UN%*01 @L " I T:T * L V AE TS

30 0.0__E_0 3% AD 3 -0%B



SO~ILTESTING, INC. ~HL O12

4 esiqDrive-Ansonia, Conn.Era~onn

CONTRACTOR It'Pc NOIN4FOREMAN -DRILLER P ROJECN E

LOCATION OFE

~ 4' east of #12
IRONOWATR SSEVAION SNO0 SAMPLER CORE OAR

4T UOIFTWATER 18 SYPE T1.L S E flT__ Date Stan 1]21!g...Date Fic.m.,122Q
____SZE 0 IiI7 i / .____ SURFACE ELIEV ___________

..~ F AFER~36HORS HAMMER *I all.Q G~4 I ROUND WATER ELEV -41

CAIGSAMPLE %LOWS5 PER 6- CORING OElNSITY STRATA FIEL 0 ENTIFICATION OF SO0

b. ow $LW I REMARS 5 NC COLOR. LOSS OF
a PIER NO TYP EN RC ST FORCE ON TUBE ) PER FT CONSIST OEPTW

NO TPEON RC DEST IN WASH WATER, SEAMAS IN ROCK, ETC

I rn. C.>T sand coar se-grave

110 1)11 _ _ 3' boulders (possibly fill)

52 1 DjIjI' t? ; Q 33 little silt (possibly fill)
47 __

47__
25

1620 2D "!l'A 90 Refsa 2  ot1
10- - 1C

__ ~ 11' 1( Same as above

13'I Bedrocic with soft bands

- Recl.vered 361, green granit

____Bottom Hole 1810O"
Note: Left I'll" of core
down in hole; unable to era .:
it off. Started to loose

___ water at 1316?

qO

R01001 SURFACE TO - TUSED- ..- -CASING THIEN _ ___CASING TO ____FT MOLE NO. 12A%

0 0R' W, .as.41 C' CORED P, PIT A. AUGER UP. UNDISTURMEO PISTON

.S UNOSTIJROEO SAIL CM(CK T: T"HWALL v. vANE TEST

"ofP' )-IS .ysf 0 TRACE C- 0%. ... T'E 0-20O% SOME 20 ~o35%. Alto 39 50- % B-23

............................................................



SHEET .. OFI__ -SOILTESTING, INC. CIfT.Z X± ia.. LE 1'---1--"' cu lstJLL D istriot HOLE NO. 13
47 Pershing Drive-Ansonia, Con. Norwalk. Conn. --- _

CONTRACTOR PROJECT NO LINE

FOREMAN -DRILLER PROJECT NAME STATION

____ __ _ _ __ _ _ _ (tupla fm FSIT 0
INSPECTOR LOCATION OFF

CASING SAMPLER CORE OAR
GROUND WATER OSSERVATIONS l S. D. Due SL.DI. Fi..lL 6 8TYPE W2--I- -STr a,.- 14 DaaFi. /.b

AT -'6,,, AFTER NOUNS SIZE 1 0 .1 3 SURFACE CLEV .____ ___

AFTER HOURS HAMMER WT -'0N - - "-.1-44 SIT GROUND WATER [LIV --V 6"
AT FT -I"(R -___ **ou~s HAMMER FALL - _ _ - -_ __--_ __l - ..

CASING SAMPLE GLOWS PER S" CORING OENSITY STRATA FIELD IDENTIFICATION OF SOIL
4 GLOWS DEPTH ON SAMPLER TIME OR C-4ANG E

DLNEPT I PE F CI S DET
PER NO TYPE PEN NEC (FORCE ON TU E PER FT CONSIST DEPTH REMARKS iNCL COLORI LOSS OF

FOOT @ SO- - - (MINI IS WASH WATER, SEAMS IN ROCK. ETC

3 - Brn coarse to med fine sa d
- .......- - coarse gravel (possibly
-- fill)

011 1 IQ 1, on 5'0"
_757 ---44 - _ _ __ __ _

-o0-- J - 10'C" Same as above

2. D O".0"'.0 100 -

1 .-3- .Suspected bedrock

-....... 1 Recovered 36" grey-wht gran '

1 5----- 23- 1510" _________

. - ___ - __ __Bottom Hole 15'0"

20 - - - -

25 -

.0

30 - - - - - - _ _ - - -

35-

a.- - -- _ .. . _-

L%
GROUND SURFACE tO .... FT. USED " CASING THEN __ CASING TO-__ FT HOLE NO. 1

.0 DRY W: WASHED C% COREo P. PIT A. AUGIR UP . UNDIsTUmISE PISTON

us . UNOiSTuRSfo ALL CHIC
I
I T . THNWALL V' VANE TEST

P.P'a,.T J0S u,,3 ,,4*( 3- o%, TT 1 .0-20% SOME to - 35%. AND 35 -. 5% B- 29
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SHEET LOF..L
SOILTESTIN(;, INC. CIN:ltTax ing_ Dis tri OEN.1

47 Pershing Duive-Ansonia, Conn.Now l o t _

*.. CONTRACTOR RJC OLN

FiORtMAN ORDILLERIPOETNM STAT ION

TB J -) ____ 0_ _ _ _ _ _ _ _ 0 .AING u e D mOFE
iSPEC TO* FFE

SRNjUft WATER OBSERVATIONS VfPE SMLE DTRe Date Stan 1/3 Date Fin.1/3/63

AT F T AFTER -___ HCUkS SIZE 1 o 1~~i7 3/ SURFCEiEiE

AT ____FT AFTER -___ HOURS HAMMER WT 30l0 140L SIT GROUND WATER Mtv nlone
HAMMER FALL g l

CASING SAPL _BOWPR___RI FIELD IDENTIFICATION OF SOIL

PER NO TYPE PEN REC (FORCE ON TUBE) PE T :15S ET REMARKS INCL COLOR. LOSS OF

SLOWS 1 ET WASH WATER. SEAMS IN ROCK, ETC
0 FOOT 0- 6-1 SOT' MN MIT L

26-
__140

30 ef asa 411O' Casing bent at 4'0"

15-

25-1

40

GROUN SU FC___T SD t f AIG T TH L

D2 OW5A-O C OND 0 I UE P-UDSUBD PSO

___- S__ Y *(0 SL NC0 T .SL V AE TS

3 0o , tT f 0 0 L S M E - t -3 % N 5 ^ %B 3
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SHEET. IOF.L
S0111'ESTI.\( IN: CLIENT 1st Taxing District HOLE NO 14A

47 Pershing Drive-Ansonia, Conn. Norv'ai Conn -
CONTRACTOR , T NO LINE

"-.- . .. ..... ~R ~ T T' STATION -FORI A" DRILLER iPROj (.T NAME

J AJXiO ueD _l

INSPECtOR -~- LOCATION OFE

Can.... ... nn,. -"o. .i---- T5 ' north of #14... New -Cn an

S". CASING SAMP.ER CORE BAR --

,BUO WATER OBSER.'ATIONSDoStr1/ DaeFn
L.- .o ow,.o-.,o$ , AFE .1 .S DT - i D.s. z_ _ D.,o rni,° . 4I03

A1 -9,, Ar .AF !', o 2 1/2 -.1-3/8 . ,SURFACE [LEV

HAMMER OT B~f LL' IT
AT FT A; TER 300RS -- ', GROUND WATER ELEV

- .... L -- HAMMF P FALL i --

IF CASIN r SAMPLE BLOAS PER 6 CORNG DENSITY 5 TRATA FIELD IDENTIFICATION OF SO1L.

B ~ LOW, ( - N SAMPLER TIME I OR C -A N EAKSIC OOR 3O'''l I P RRE DEPTH PER FT LC"NSIST DEPTH ,R M R S IC OO .L SIO
N TYP P REC I FIf f ON TUBE E T WASH WATER, SEAMS IN ROCK. ETCL1 N Z O j6 N- I' -M 01 5T I.

.-PT, -o , N6 Topsoil* -i
162 --

289 .
3651
5s81 _ ," Refusal on casing at 5'
440 1 D00" O" !O4Oi Run fIl 6" recovery - Boulders
6,/ -- , _ .. .2 See wash sample

C 4429 1
.5 10 . . - - - - 1
508 3, 10'

oi 0"1l0/0" I 3... RuCn 2 Lost most of wash water whel
1 I , O- i5 --- coring

- I .C[ - Recovered 30" grey shist &

- { I15' lte granite

-7-- .Bottom hole 15'

T - --

'jti ... ......__

, I

0

A35-

G*URO SPRFAi TO F T USE,. --. CASING THEN __ " CASING TO.__ __ HOLE NO 14A
. 0 4, W AS-.E C: CORED P . P, T A: AUGER UP UNDISTURGED PISTOIN

qA. Uh. STABELZ @ ALIL CHCrX T %' WALL V. *SAoiE TEST

" YoAP, *- . .e' U -wi . ,%. - . -2' , SCM, 2:-S5%. AND. s B-31
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SOILTIESTIN, INC. SEET____ OF 1
-LIN~ 1st Taxing District - HOL O___

47 Pershing Drive-Ansonia. Conn. Norwalk, C6na. -HOLE N

CONTRACTOR -- PROJECT NO LINE

FOREMAN -.RILLE, PROJ E-C, _NAE STATION

J AJ Grpe Dam
INSPECTr 

OFFSET

-__ New _ania an Co_ nn -- ... ....

G U WT OBSERVA --TIONS CA SING SAMPLER CORE BAR
hON AE BEVTOSTYPE _S3__S DT_ _ Dam tn 2 st i.1c

Ay FT AFTER -IU4 H(uS sz 1 2 -/ 1n.22&Dt a122/~
SIE 211 2 __ 8SURFACE ELEV ________

A TT AFTER HOURS A T -300-- -110-- "I GROUND WATER E none
HAMMER FALL ____________ ____ 0

CASING SAMPLE SLOWS PER 6 TIN E S ST FIELD IDENTIFICATION OF SOIL

S LOWS ON SAMPLER TIME C CANSE

PfR n IYfPE E DEPTH IOC NTB) P T CN-T 0E~ REMARS INCL COLOR. LOS OF

80"R (MN Iy~ :E E WS AT;R, SEAMS it OK ETC
0 OT0-6 6"I? 12-1 MINI MOIST ELEV

125 _ Casing Bent
3502/ fefusal - 21611 Refusal

..... -Bottom Hole 2'6"

* - - -- . -. -[ - - - -

-t t . ..... ..

10---- -

.... ....-
30 +--.- __ _ _ __

m O S ' .U S E D . . C A S ;N00 T E Of " A S IN G TO FT O L E N O . 1

% *Al* ' m,-F C ": (ORErD 0 0, T A AUfEQ UP U NISTURBED PISTON

TMI

s4%WA. 35 VAE ES

, GALL.

v ' " v - .-:- -, , '-.. . -. ' Z. .',-33%, A .-33 - , 5 % B- 32



% -- -- -- -- - - - - - --.- .- r-------

1st IC SHEET_ OF1

SOII'I'iS'II\I WET ls Taxin:- District I HEN ___

47 Peza ,ii , Drivo -An o :i. Conn. -- o rw alk, - :o nL - . . HOLE NO .- 15A
-d.r -. . - _ .... a ... ... . .-- - .... .. ... .... _ _ _ _ -. _
.,, . C Ei I -_ _ _ _ _ _ -_____

C. CNtRACTOR p RG j rT NOCI LINE

F D PRO.LCT NAME STATION

IT; J) AJ T Grupe-Dam
'NS COAI N ORILLl IT OFE

. ,, ,, ,o ... ...... .,,0 osc, 5' north of 15

- Ft ~ 1'New _Qgnaan, Cnn, .Iv •A _ -_ . r p a c -__ _ _ _ _ _ _

AT F f AF, k w h S 2-1/2 - 3/8 .. SURFACE E..EV

A, I w HAMMER , 300 . BI GROUND WATER ,,XV
S"AMMF FAL 242" 30" Dia _,

*-=' CAI.'N,, ,AMI' |r IL l'~~A CORN G NO P C~ SIT I Rh 'A E F ELD IDENT'IFICATION OF SOIL

-- p ,--""- PER FTREMARKS INCL COLOR. LOSS OF

3 P~

" 0 7 t I .* - I

410 Refusal 1 -0 _ ,3'0' Refusal
* Ct [ tT ... , -
"4- _---------- Vi Bottom Hole 3'0"

.., -- I - t--.--Ij i-j,
"; '- ---I * + []L------ __-__tt

%t -r4-

20 .. . .

O f - --. -

f i .14 K.-

S4 RAi I

--1.__ __

%%-r A L L, - -- T SS M FD

t. -
i :# . . ". . . 1 "' d - I" .. . : *1 _ _""- 

""""

W ' . . ' -; : . .. : ... .... , .... -,,-.. . ..-.... ..y" ,. .-.. ; " - ..-.• ..



SOILTESTIN(, INC. 1s__#4Litit -SHE. 01
4' 47 Parshiag Drive-AEnsonia, Coon. Norwalk HCLoNOn.5

CONTRACTOR PROJECT NO ILN

FOREMAN -DRILLER P ROJECT NAMEI

SPECTOR~ LOCAT N OFST 10' east of #15

GROND ATR OSERATON5 r TPECASING SAMPLER CORE BANe
GROUN WATER OBERATON__ Dt Stant.1229 Date FQ 12 V2

AT _ T AFI ER HI4S SIZE D -2.1/2 -1-38 SuRFACE ELEV __________

@I I

FT ATR HU4 AMR T -300- --140- GROUND WATER E~c none
_______________ IAMMR FALL .0 -1

S CASING I AMPLE SLOW$ PER 6 CORING DESTY1STA FIELD IDENTIFICATION OF SOIL

BLOWS r .ON $AMPLER TM OR IC4NGE
&IDEPTHTREAK 

NLCLRLOS F

S PER No TYPE PEN REC (FORCE ON TUBE I P ER" MFT C (,N S IS T DEPTHREA S INLCOR LOSO

a FOOT a ®SOT 0 2P -' M IN) Wi-- LE WASH WATER. SEAMS IN ROCK, ETC

21011i-
375---IIL _ Casing bent

_380 lost shoe

1 D Q? Q tJ Q Q I 5 10"1 R efusal

-- - Rcfusal. AIf - Bottom Hole 5'0"

* .ft

30

4  
04  

4 .

04 0-- w A -t o C C R D P A U G E V- NI S U B D P T O

% 'SdPF 25L -C T T1W L AE TS

04'0 
r*42o4OM 0-1 % A4 3 0%B 3
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SOIL'FESTIN(, INC. SHEET.1OFI
47 ~ ~ ~ ~ CLET PeslgDw-noa on c~ St Taxinrg District HOLE NO 15C

47Prhn rv-Asna on Iorwalk. Co nn. ____ _ _ _ _ _ _ _ _ _ _

CONTRACYOR PROJECT No LN

. FORE MAN PRLLR OJECT NAME STATION

.I) AJ I rupeAr________ Dc h___________
smnu~ WATR ORE~vA;ON~ BAR__ rOFFSETJ

_u_Cnz. Co24' East of 15
GON AlRTYP -t Da ten1L wFil/1

A T T AF'tR -- HG!hS D -2 17/2 1 318 SURFACE ELEV

AT __Fy AFTER HOURS .- M. ER WY - 0 -1~40 ST !I ROUND WATER IM none
HAMMR F FAL - 30QI--

S CASINO '.AMPL E S LOWS PER 6 CORING DENSITY 1STRATA FIELD IDENTIFICATION OF SI

SLW - - DE P9TH 1 O SA pE TIM R CO S D E REMARKS INCL COLOR. LOSS OF
PE R NO TYPE PEN REC __ (OC NTS ) E F
FOOT go or FORCE ON TUE PRF ONSST DTHWASH WATER. SEAMS IN ROCK. ETC

- 1....... - . ____ 0-6 6-12 12-18' MI M S LEF _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

30__ 8"1 Asphalt &stone base
42 I _

110 _ Grey C-F sand & gravel; tract
228 1 _jsilt

--4785 -- - -- ___ __'T .51_ _ __ _ _ _ _ __ _ _ _ _

%8i D6- 6tt 5'_2 5R6n 1-iy Im jRecovered 6", (see wash
1- sample) boulders

r ~~~ -- Run - -2

K - ~~LI ~.5-~ Recovered 39"1 grey granite

- -- - ~ jBottom Hole 15'

20- -i

--- J

.

NSUR.ACf '0 o ,.SDCASING T HE No C__ _ CA S Iho TO____ FT H L O 5

D DO' A 'f C CORIED NPT 7 AUQER UP. ,UNDISTURSED PISTON

* .J ~~ S if S II. E MAL, 'CIE V %WAL.. *VAE TS

S*M Z.FR 3~ ,,p 440 35 5z)%S~E 2.~ A B-35
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's()IIJS'IN INC !I J.j ......... .-- l- 8 t a jn ,_)-str HOLE NO. lb47 Perhing Drive-Ansonia., Conn. Io... E- ..~ .... ... ..... .. .. CL-o-E c-N O - E N
Norwalk. Confl.__

- .C O N TR A C TO R . . .. .. .. O L, E

C-_ NG SAMPLE R CORE BAR

GR.omo WATER OBSERVATIONS TYPE -I- -sN- -DD - DateStar 12/27D.,eFii._122/
AT FT AFTE wous sizE 1 -- 2 1 2 _ _/ SURFACE ELEV__________

A, . T A rfR HOURS - 300 - GROUND WATER

0 ma .,
- 'r,~AMPLE. SLOWS P? N 6 CORING DENSITY STRATA FIELD IDENTIFICATION OFSI

EPTH ON S AM PLER TIME CR CINEREMARKS INCL COLOR, LOSS OfP ' PI N O I' E PCN NEC CENC ONTUE) PE R Ft C 1 S I $T DEPTH WS AESASI OK T9OT ( R I ual N _ S ...
ASRMN)I C--.a~~~- 6on2 MIN-I MOIST ELEV ___________ __________

24 -jTopsoil 6??

40 .1--Kf.-C T-< i B C-F sand; somie gravel
58 1 W44l'66.32 5trcof silt

6 T51 trac6 5' 1 ;D 18 ,1, '6"' _11 28 29

410 Rfuiall :A,
225 I --- .un 21

1-144~ 9_
80 2 D11, 6 145

185 D 6'i
100

58 .
6o&5 3 off ~ 15'

RQfual 4- Run i73
. _Recovered 3b" fragmented

5 grey granite

20o -, - -- ' 20, _ _ _ _ _ __ _ _ _ _ _ _

. ... . Bottom }ole 20'0"

25 - V'
I I

30 1 T

_ _ _ _-- --- ":-

9 oI + - I I "--,

% -

-,C- % .

k,. .o a o r( 140 SJI o ACI ' rr T _S&S, F[ "CS3 TO FrT HOLE NO. l '''

B-3 ..
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.-0°:: No. A; C zJ U.WATE, RIESOURCES COI-,,SSICH -le- 7  
- / , ,

SUPERVISION OF DAIA /
Inventoried INVENTORY DATA a , -- //, 3 C 7 7:4-;: By

Date Iq Ai'a- |L \o0

Name of Dam or Pond VZ L-c VoIVC

Code No. SJ 3.5 SL G. 5

Nearest Street Location VALLC' aL) AL

Town J (% v,2 C, ,-J A ,'

U.S.G.S. Quad. a A L V, 1LV

Name of Stream SILV -'I CIL7 gqtjb-

Owner \r %L S ) 1 a JA-y?. \.PAOrMVA

Address 3 ELb)VJ AvJ,vi'

Pond Used For VAT ,OVP./ ..6, ",.-V,

Dimensions of Pond: "Width 1-0o FCC T Length 3oo [-XArea 14r-MARtO

Total Lenbtn of Dam 2_70 IL-T- 7" Length of Spillway 2$ Fu-V

Location of Spillway -FA S T ./b O P 0 Am"

Height of Pond Above Stream Bed __O F t: r

Height of Embankment Above Spillway 5 FCCT

Type of Spillway Construction CO cJdCTr CAC

Type of Dike Construction tv\oAA2(/

Downstream Conditions WOOJiS Q0 'A S

Summary of File Data

Remarks

'.° .

-. ?.

Would Failure Cause Damage? _ _ _ _ _ Class

B-'..
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24 Maple Ave.
Bloomfield, Conn. 06002
June 27, 1972

Dr. Joe Webb Peoples, Director
Connecticut Geological and Natural History Survey

Wesleyan Station
Middletown, Conn. 06457

Dear Dr. Peoples:

I would like to call to your attention a potentially
hazardous situation concerning the bedrock geology in the
Norwalk North quadrangle.

The dam at Grupes Resevoir, near the western edge of the
quadrangle, is located on calc-silicate gneiss. This rock con-
tains calcite and surface exposures directly below the dam
exhibit considerable solution of several layers.

If similar solution is occurring in the subsurface and if
the dam is anchored -to these rocks, then the dam foundation may
hove weakened.

I would appreciate knowing whether or not this ccndition

has been monitored by the appropriate agency.

Sincerely yours,

Richard L. Kroll

.%ATER & RELATED
RESOURCES

,;':':? 5 1972
.' "i. b•I• ,

-' B -38,,:...-.I., .... ... .



ROALD HAESTAD, !NC.
CONSULTING ENGINEERS

751 West Main Street 9 Waterbury, Conn. 06708 0 Tel. 203 755-2254

MEMORANDUM

DATE: September 5, 1972 5

% TO: File 016-01-10 Page 1 of 2

Grupes Reservoir Dam, r aan.JCpn.

FROM: RJH

. SUBJECT: Investigation

REFERENCES:

Grupes Reservoir Dam
Owner: Norwalk Second District

Norwalk, Connecticut

General Manager: Mr. Nick Bredice

Borings: Soiltesting, Inc.
Seymour, Connecticut

Consultants: P
The Henry Souther Engineering Company

Roderick Hewitt
Frederick Almquist

Buck, Seiffert and Jost

Connecticut Geological and Natural History Survey
Dr. Joseph Webb Peoples, Director
Dr. Richard L. Kroll

Newark State College
' Union, New Jersey Phone: 201-527-2257

WAT~ a RELATED
R SOURCIS

"~ 5"
.4-..

.-- .. -i-,97Z

B-.39



ROALD HAESTAD, INC.

MEMO: September 5, 1972
Grupes Reservoir Dam
Page 2 of 2

COMMENTS:

Had a call from O'Brian, they do not have any information on
the Grupes Dam.

I called Dr. Peoples. Dr. Kroll was summer help-with mapping
the geology of Connecticut. Dr. Peoples would like to have the
copies of borings at Mill River and Trinity Dams and also the
report that Dr. Matt Walton made on Mill River. I will try and
get hold of this for him.

I called Dr. Kroll, he told me of surfcce deterioration
of the rock near Grupes Dam, but doesn't know how long this has
taken place. He will send me some of the data he has.

I then called Norwalk Water Company, second district and
spoke with the General Manager, Mr. Nick Bredice. He said that
they were using Henry Souther in Hartford as their Consultant,
and that they had sent copies of their borings to them.
Apparently borings were done in 1962 at the dam.

I called Henry Souther and spoke with Mr. Hewitt. They are
gathering information on the dam for DEP. He thought the dam
might be 100 years old. Thought the Consultant for the dam at
that time was Buck, Seiffert and Jost, and they have contacted
them for drawings theymay have. I said that I would not double
up, but wait until they had the information available for the
DEP.

I made a tentative appointment with Mr Bredice of the
Norwalk Water Company, for Friday'at 9:00, September 8.

Have received U.S.G.S. maps of the area- in the mail today.

RJH: 2 hours

". :. WATE R &, REL.ATL
- cc: William H. O'Brian, III REOURCL

Civil Engineer R SCOivi c
DEP

." -".SEP -8 197
ANSWIEh 6
PIWERREtD

B- 40

,-',,-,.''.';..,'.""" .. '' ,' ';r ' ,* ',, -.' ,.-. ,. 
.-: . - - "X./" " - . . . . •"-" . .'-". "* . . - . . ,
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ROALD HAESTAD, INC.
CONSULTING ENGINEERS

751 West Main Street * Waterbury, Conn. 06708 * Tel. 203 755-2254

September 14, 1972

State of Connecticut
Department of Environmental Protection
Water and Related Resources
State Office Building
Hartford, Connecticut 06115

Attention: Mr. William H. O'Brian, III
Civil Engineer

Dear Mr. O'Brian:

On Friday, September 8, 1972, Mr. Nick Bredice,
General Manager of the Norwalk Water Company, First District,
and I, inspected the Grupes Reservoir Dam in New Canaan,
Connecticut.

The overall condition of the dam indicates that
there is no immediate problem, or danger of failure.
all the"We will send in our report as soon as we receive

allthe supplemental data.

Very truly yours,

ROALD AESTAD, INC.

9--

_.By
Roald Haestad

RH:jh
WATER & RELATED

RESOURCES
RECEIVED

SEP I b 1972
..,," ANSWL ... "

REFERRED
FILED

S --. -B-41
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V 10 -. rl

P~Dt 1 -t~qtrem slope arnd snergayKjy intake valve chwrker.
(Nov. 1979)

Pht*o 2 - Cret of d=n arid gatehouse (Nov. 1979)

US AMY ENIEER DIV. NEW ENGLAND NATIONAL PROGRAM OF 9-coePS of 9*w104ums SilvGem1In River
WALNAM "$$,. INSPECTION OF i~ew Canaa, mecticut

CANENINEES, INC CE*#27 660 IE
CALLENINEEOR IONC. NON- FED. DAMS jDAE '79 PAGE LJ
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Photo 3 - omstrem slope of darn (Nov. 1979)
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WALTHAM . MASS

CAHN ENGINEERS INC. c*760K
* WALLEINERC . NO-FD.DMTE NOV '79 PAGE C-2



Photo 5 - Spillway frcm upstream (Nov. 1979) -

Pht plwyfm mteZ Nv 99
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Photo 7 -valve chambter andi outlet far 24 inch low-level outlet

4SV

Phot 8 ric Ch~rin hose,.vale cambe fo 20inc

supylnaddifsrhueo rgt.Nv 99
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Photo 9 - Axiliary sPilway frazn d~strean (Nov. 1979)
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CAHN ENIERSIC

WALLISFOO, CON. E 27 60 S

Plxto ~ ~ ~ ON 10D DAM WATt area near PAGE~ XUe n ry1 99



.V

0..

ILI

.4..4

WAL HA .I MA S N P C I N O e a a n o n c i u
WAL4SFR. C(MN.C)

CROMR N N- FD. AMS &,A~l\7v'_, PAG C-



- - . ~ -

L

0
w*.

0

-4
APPENDIX D I~4

HYDRAULIC/HYDROLOGIC COMPUTATIONS
9

\~**.*'*

* p.
-* *.' 2~

*0 *t*'

akf.~.ior~

*' *0~~*

***** %**

%* -1., ~"q



~~ A.-"

4, X

Am

. -L

,f./V

Z4?"-.
- - -, (A

BRWN REEROI I

.7 0

/kvt
* ~- SCOTS RSERVIR N

a 1 .

BROWNSS RESEVOI

PE E A

DRNDML AKNAE ARE MA

9A CAA,4

9 , 4000.'
a. W S DRW BY5 c. .y Y.- I~wE 1

j1 A Ik5 .OT FCMt

S. .- I .5-:\- *.:..,7
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PRELIMINARY Gil IDANCE.

FOR ESTIMATING

MAXIMUM PROBABLE DISCHARGES

INj

PHASE I DAM SAFETY

INVESTIGATIONS

New England Division
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MAXIMJM PRO 1BI.E FLOOD INFLOWS
NEI) RESERVOIRS

Project I).A. MI'F
(Cf:;) (sq. mi.) cfs/q. lilt.

1. Hall Meadow Brook 26,600 17.2 1,546 ""
2. East Branch 15,500 9.25 1,675
3. Thomaston 158,000 97.2 1,625
4. Northfield Brook 9,000 5.7 1,580
5. Black Rock 35,000 20.4 1,715

6. Hancock Brook 20,700 12.0 1,725 ,
7. Hop Brook 26,400 16.4 1,610
8. Tully 47,000 50.0 940
9. Barre Falls 61,000 55.0 1,109

10. Conant Brcok 11,900 7.8 1,525

11. Knightville 160,000 162.0 987
12. Littleville 98,000 52.3 1,870
13. Colebrook River 165,000 118.0 1,400
14. Mad River 30,000 18.2 1,650
15. Sucker Brook 6,500 3.43 1,895

16. Union Village 110,000 126.0 873 O
17. North Hartland 199,000 220.0 904
18. North Springfield 157,000 158.0 994
19. Ball Mountain 190,000 172.0 1,105
20. Townshend 228,000 106.0(278 total) 820

21. Surry Mountain 63,000 100.0 630 "S
22. Otter Brook 45,000 47.0 957
23. Birch Hill 88,500 175.0 505

IV
24. East Brimfield 73,900 67.5 1,095

25. Westville 38,400 99.5(32 net) 1,200

26. West Thompson 85,000 173.5(74 net) 1,150
27. Hodges Village 35,600 31.1 1,145 " """
28. Buffumville 36,500 26.5 1,377
29. Mansfield Hollow 125,000 159.0 786
30. West 11il1 26,000 28.0 928

It. Franklin Falls 210,000 1000.0 210 .1
3-. BI ackwater 66,500 128.0 520
1 1I. IHopklnton 135,000 426.0 316
,, ' Everett 68,000 64.0 1,062 -..

J',. Macnowel1 36,300 44.0 825

ii

,.. i.6'



:..-,7:.

MAXIMUM PROBAB3LE FLOWS
. .BASED ON TWICE THE

STANDARD PROJECT FLOOD
(Flat and Coastal Areas)

River SPF D.A. MPF

(cfs) (sq. mi.) (cfs/sq. mi.)

- 1. Pawtuxet River 19,000 200 190

2. Mill River (R.I.) 8,500 34 500

3. Peters River (R.I.) 3,200 13 490

4. Kettle Brook 8,000 30 530

5. Sudbury River. 11,700 86 270

6. Indian Brook (Hopk.) 1,000 5.9 340

7. Charles River. 6,000 184 65

8. Blackstone River. 43,000 416 200

9. Quinebaug River 55,000 331 330

4,p..
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ESTIMATING EFFECT OF SURCHARGE STORAGEVON MAXIMUM PROBABLE DISCHARGES

INFLOW

- Ip
0 4

.0 U T F L 0 W
Naq 
g  

.. 

,

,?. .. T

STEP 1: Determine Peak Inflow (Qpl) from Guide
Curves.

STEP 2: a. Determine Surcharge Height To Pass
"":'"'Q pi'".

b. Determine Volume of Surcharge
I (STOR1) In Inches of Runoff.

c. Maximum Probable Flood Runoff In New
England equals Approx. 19', Therefore:

. STOR1
Qp...QpiQpx 1 Qp1 X (T

19
STEP 3: a. Determine Surcharge Height and

''STOR2' To Pass "Qp2"

b. Average 'STORi" and "STOR2" and

Determine Average Surcharge and

Resulting Peak Outflow ''Qp3''.
iv*5 

m,%

"-p ' 
S.

- ,.
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SURCHARGE STORAGE ROUTING SUPPLEMENT'i... .. ..

4-

STEP 3: a. Determine Surcharge Height and

"STOR2' To Pass "Qp2

b. Avg "STORi" and "STOR2" and

Compute "Qp3".
* -

c. If Surcharge Height for Qp3 and

4 "STORAVG agree O.K. If Not:

-

,.

. STEP 4: a. Determine Surcharge Height and

"STOR3' To Pass "Qp3"

b. Avg. "Old STORAVG" and "STOR 3 "
and Compute "Qp4"

c. Surcharge Height for Qp4 and
"'New STOR Avg should Agree
closely

V i



* SURCHARGE STORAGE ROUTING ALTEiRNATE

Qp2 = -STOR

Qp2 Qpi X p

Qp2 Ql Q(1STOR

19/

FOR KNOWN Qpl AND 19" R.O0.

Qp2 STOR E L.

EL.

a
vii
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-: "RULE OF THUMB" GUIDANCE FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS

* U
Qp,

J QPZ'
-"

Ps. ''!'/ pT = 12 S

;pp

S', .SAs
Tq

TZ

STEP I: DETERMINE OR ESTIMATE RESERVnTR STORAGE (S IN AC-FT AT TIME OF FAILuRE.

STEP 2: DETFRMINF PEAK FAILURE OUTFLnW (Qpl "P, - -o, v o1

=W BREACH WIDTH - SUGGEST VALUE NOT GREATER THAN 40 OF DAM

LENGTH ACROSS RIVER AT MID HEIGHT.

YO = TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE.

STEP 3: USING USGS TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE

RATING FOR SELECTED DOWNSTREAM RIVER REACH.

STEP 4: ESTIMATE REACH OUTFLOW (Qp2 ) USING FOLLOWING ITERATION.

A. APPLY Qpl TO STAGE RATING, DETERMINE STAGE AND ACCOPMANY!Nr,

VOLUME (V1 ) IN REACH IN AC-FT. (NOTE: IF V1 EXCEEDS 1/2 OF S,

SELECT SHORTER REACH.)

B. DETERMINE TRIAL Q 2 "

• * QP2(TR;AL) =Q - V, .
C COMPUTE V2 USING p2 (TPIAL).

D. AVERAGE VI AND V, AND COMPUTE p2"

Qp 2 = p'; ° - )

STEP 5: FOR SUCCEEDING REACHES REPEAT STEPS 3 AND 4.

APRIL 1978
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: '. INFORMATION AS CONTAINED IN THE
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